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AcKN.OWLEbGMENT o IEERR

- The dlfernahve fuh:fe scenarios summanzed in this; report ond the meth-

odology used to’ prepore them were developed for the Federal Aviotion - -
Admnmstrohon by The Futures Group of Glastonbury, Connecticut, with

assistance from: Urban Systems Research ond Engmeermg, Inc. of Cam-
_bridge, Mossachuseﬁs .

\_

~, J,'.A

. ~PURPOSE OF REPORT

-
»

-~ This report was developed to promote- understanding - of and dISCUSSIOn

on the range of future condmons within which the National 'Aviation Sys-

‘}tem may hove to operofe For this reoson the scenorios, ﬁndmgs ond
- conclysions presenfed in fhns report, while meont to represent plouscble

hves, do not necessonly reﬂect the officiol _views of the Federol
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Thls i§ 0 shrrly of polenhol fulore anvironmens for the lTorronol Avrohon '

Sysrem The srrrdy was directed ot cor.srrucrrng fire qterative scenarios

describing various condifons which moy &6t i lhe United Sttes from 2.7 The mo|or ﬁndrngs, in rerms ol srgnrﬁconl lrends ond prelrmmary Qo v

1ow to the year, 2000, and which would be rmporlonr in shaping demand -
for i lronsporjolron Each scenario destribes the polehhol evolution of
various socroeconomrc -tonditions, olong with g prorednn of the omounr
- and fype of ai lronsporrohon lrlrely to exrsl under lhose condrlrons

T v .

These,scenarios are not rnlended as forecasts of fulure condmons llorher
they were constructed in an otempt fo describe drange of plousrble ton-
" difions important fo the future of i lronsporrohon 59 that those rnvolved

- vith designing and asséssing aviation syslem policies might have ¢ frame

work for polrcy onolysrs ond synlbesrs -

Dolo available. at the lrme the scenarios were berng developed were ed

in the calelaiion of hends and evels of change,in the zeeonomic indices. 'r'

Therefore all data oﬁer l973 ore eshmores rorher lhon .ogllrol ﬁgures

Tho Nohonol Avrohon Syslem INAS) s an oggregore embrocmg dl rhe .
people, focrlrlres, equipment, regulohons and procedures mvolved in the .
- provision of air trdnsgortation services., Thus it rnc\ludes mrlrlory viotion
when it enters the civil system, In Hhose few rnslonces where,the ferm in-

cludes ovrohon manvigehirers, fhe conlexl provrdes clear indication of thet
mlenl|0n :

. %
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5 The subsldnlwe hrghlrghls of-eoch stenono These datd describe both

LI '1\ h ‘I\, [
\ L ; ‘N A
/4 Thrs documer)l presehlv '\ oL !
l epulpose in conduclrng llre sludy, -,
. k N L

clusions, lhol result from looking o rhe fulure of ovrohon |n rhrl
" monner; . S S

| \'. "
3 Key rssues hrghlrghrjd by lhegsludy,
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4, Uncenornhes ro\

menl the Content of the scenorros

. ' .
' . [} LS
A [

'f. 8 ] oo
lhe socioeconomis condrhons of eqch world and the Norronol Avigs

fion /System that mrghl evolve under those condrlrons and -
[ I Ly \ }

6 The moror steps’ employed fo ,conslrucr lhe scénorros ond occomphsh
e lhe various SUpporrrng pnolyses

'3

e,

h ' ! ' ¢
+ . - .

Tho'scope of he fst efort was limited clmost exclusively to the United
Staes, Very itle attenton s devoted 1o internationa poltcl, socil

~ and economic conditions o to, the evolulron of inemational viafion onder

rhose conditions. The melhodology i sufﬁcrenlly flekible, however o+

permrl similor fulure srudres to take @ global perspechve

[

xpl(rredrro ve/rrly ,prelrmmory conclusrons lo'_
clorrly the uoture ond lrmmgo porenf problems, ond to comple-
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EXECUTVE SUMMARY

Pvrposor. SR o

.
+

Recenr events show that mohy/ forces besides technology wrll govern hrrure :

' ovrohon development,* The energy" cnsrs, environmental ¢ cqacems, the
- rise of ferrorism, and unprecedenred peocerune infition ‘ore exomples of
these new factors, which hove had. profound effects on aviotion in the’
recent past. “Whor hexr" is on ofren repeored queshon of our rrme.
S T S 3 :
Believrng rhar only o few new phenomeno are frue surprises, FAA under-
,rook rhrs shudy fo see whot mrghr be in storé both for itelf and the avio-
- tion communrry m the Jast quorter of the century and fo develop o sys-
regrohc, repeatcble method of conducting this broad planning function.
~ The study achieved borh oh|echves. The fo1|ow|ng sechons sun‘lmonze
rhe ﬁndrngs ond conclusrons and descrrbe the opprooch /

FINDINGS AND CONCLUSIONS.

FA\A:Concerns , , - o,

Airspace Copocrry The upgroded third generohon air trofﬁc control

-~ system will be o necessity at ol lorge and medrum hubs and; hear the |

~end of the century, a fourth generohon system may be essential os well
These conclusroné hold as long os Fx
, serving cfl airspluce users whén they Whnt fo use'the system, and when the

: economy maintains at* IeosMnoderore real growrh : | E
. ,\l ot " .

Arrporr Copocrly/ Mo|or oddrhonMo orrporr capacity rncludrng some

" major new air cafrier airporl ond o considerable number of new general
~ oviation airports will be essential. This findingis volid if FAA continues
its traditional girspace use polrcy ohd the economy grows of least mod-

continues'its troditional’ policy of

 compared to 131 brllron in frscol Yeor 1974

I l \ )
Ahr n Safely, Aviation wil conhnue lo have low occldent ond fatality

rates ‘compared fo achivity: levels, but more accidents and forolmes will-

occur per unit of time under moderate-fo high growth conditions. -

Arrcrof'r Noise. Unless oll air carrier cnrcroﬂ meet the noise srondords
of FAR Part 36 by the early 1980's, airerat noise wil continue fo be &
cofistraint on the growth of the air ransportation system. Newer aircraft
enrerrng the fieet beyond 1980 wilf be required to meet more™stringent
srondords, but “their impact on reducing overall noise: exposure around
+ airports. will nor be realized until rhe 1990
_— . \ /
: . | o

Aviation Energy Consumprron “Use of aircraft burning @ non-petroleum
fuel is highly unlikely. However improvements in technology will make

airerof engiles more 'fuel efﬁcrent and the availability of alterative

‘energy sources for non-fransportation use will make petroleum more avail

able to"aviation. With moderate to higho'reol economic growth, jet. fuel

consumption in 2000 coulo he 1.3t0 4.5 fimes higher than today.
“FAA Institutional. Role A renewed societdl emphosrs on tree enterprise
.ond a concomitant pohcy of ending Federal “operaling. programs could
result in rhe ransfer of rhe ait. raffc conlrol functibn fo o quosi-govern-

mental corporation, 1 S

Avigrion lndusrry

_Q'.'c".‘/

RevenUe Possenger Miles in the yeor 2000 wil foto 168-605 brlhon

. *

L !
4 ” o ’
. 1

t ‘s

cesately in real terms.  With very high real"economic growrh 0 few lorge . Fevenue Possenger Enplonemenrs in 2000 will total from 2720 million-

| oll-corgo orrporrs. could be in operorron by the year 2000,

'10

o

1o over

brllron compored to 208 million | m 1975
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Cargo Revenve Ton Mllos w;ll grow ot least 6 percent-per yeor for the
remomder of the cenh:ry S

Y

Tohal hin;oront Aireraft Operohiono in 2000' will lo'foll,;52-322 milion -
- compared to 39 million in FY 1975

’

“Aireraft In Service. \Unconvenhonol aircraft such as hghter than-ai L air-
ctaft will got be introduced, ‘However, with moderate to hngh economic -
| growth new <onventional ourc[oﬂ such o5 0 1000 passenger honsporr ond

150 passenger jet STOL wil fom a small percenhoge of fhe air corner

- fleet by the end of the cethry

METHODOI.OGY e

- Adocumented repeatable: sysiemohc methodology was used in preporohon

of this sfudy In this approoch, o plovsible range of fuure values is

" forecosi for o core set of socioeconomic variables, A range.of future ‘.
. ‘volues s forecost for other sacioeconomic variobles given the pro|eded -
volu& of the core set ond the ikely impacts of future events. The olfernow The following chorts summonze the five scenarios in ferms df the key‘

e fon shs of the sociveconomic variables are divided into mutuelly * variables ond ‘descrbe the tange of the ohemohve futures by componng

" consisten groups and norrohve descnphons ore prepored to form sce-

R

A B
narios, which quantitaively and qualitatively descrbe o plausible ronge of.
olternative futures.  Aviation activity forecasts are then developed with
systematic application of judgment and porholly checked wnth acom-
puferlzed model .o '

’

. Five scenarios were used ‘vin his study: Limited Growth in which the
 Federal Government on behalf of an environmentally conscious society -

odopfs o limited growth policy consistent with low-population and GNP
growth Exponsnve Growth in which o return “of the free enferprise ethic
_ond fechnology creaté onprecedenfed prosperity characterized by high
- growth in both GNP ond. population; Individual Afﬁuence also @ highly
- prosperous future but o world of, very strong strong Federal regu regulation reflected -

" in high GNP growth with lob- population”growth; Mudding Through 0

future marked by confinued Tecession, inflation ond uncertomly occom-
panied by-low GNP but high population growth and Resource Allocation *

- a fuhre in which many of today's pressing problems are resolved but

epros_perily is less than in Individual Aflvence or Expansive Growth, This
“scencrio-combines moderate GNP growth with low populafion growth.

’ R o
v

seleded vonobles
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COMPAHISON OF ‘PRESENT AND’ YEAR 2000 LEVELS DF
"KEY VARIABLES KHE FIVE SCENARIOS .

.

bty §
<
-

4

' A ' . ‘LIMITED muooiing /| - resource | nowiouar EXPANSIVE
Y KEY VARIABLES '97_4 GROWTH | THRO ALLOCATION | AFFLUENCE |  GROWTH
. GROSS NATIONAL PROOUCT ‘ . o - o
~ TRILLIONS OF 1973 0OLLARS <13 19 2.1 29 a1 43
 PoOPULATION , , | | .
=MILLIONS OF PECPLE 22 250 297 %0 250 271
BUSINESS PRODUCTIVITY . ' e
— GUTPYT/MAN-HOURS INOEX - - - _ ' _

(1973 OOLLARS) . 1m2 168 - 161 250 + 408 354 -
UNEMPLOYMENT nns -z _ e IR
- PERCENT ) 5.6 .1 86 . 48 44 5.0

_ COST OF OOMESTIC fRUOE , ' ' o
" OIL/BARREL AT THE WELL D , - _
- 1973 OOLLARS . 17 8.5 1o ° 80 60 15
| OPERATIONS AT TOWERED AT ° ' .
- AIRPORTS (MILLIONS) . ~ -
~ AIR CARRIER’ 12, . C0 7 25 a5
—~ GENERAL AVIATION 43 .9 39 105 .154 283
"."-TOTAL oPEn'ATloNs’ . 57 15 - 82 125 - 182 333
ENPLANED PASSENGERS - . » ' o .
-~ MILLIONS . 207 406+ S m Can 788 1,113
. TOTAL REVARE PASSENGER - R : Coe
MILES (BILLIGSS/YEAR) - . 131 259 e 304 885 597 -
AIR CARGO~TOTAL REVENUE ' N y
_ TON MILES (BILLIONS OF - , - . :
- TONMILES) . 32 83 38 9 3 65
JET FUEL CONSUMPTION o’
—~ AIR CARRIER ANO GENERAL .
AVIATION (MILLIONS OF - : . =
BARRELS) 190 317 158 3 517 850
“Wotal Includes Mifitary . _ . : .
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SUMMARY' OF MAJOR FINDINGS™ BY '(scENA'mo |

AIR-CARRIER . .

* . TRENDS.

4

" GENERAL AVIATION
TRENDS

S FUEL
; cousurgmou !

_ O MRCRAFT
TECHNOLOGY -

X3 Small increase in operations.

e From 72% (1970) to 88% of

" MUDDLING
THROUGH

‘ A ngh Ioadfacturs. '

X w

‘® _Enplaned passengers mctaased'

_ from 208 miflion (1975} tn
272 million.

: nperatlnns at towered alrpnrtx.

. -

° Declme in GA npsby 4 mol
tion;s

< '\.

lion bbls/yr

° Avgas 23% demasetu 10
mullmn bolsiyr. _ .

i ’
-

.

- . . N

: T e et 65% crease to 317 mxl ~ ® Low R&D activity except for
ax 1 - _ ) - operations at towered airports. ’ lion bbls/yr . ‘ ° fuel eff:clency
e ® No new aircraft introduced. o : .
SF0O ' L ® - 35% plus of total aircraft. .® Avgas: 115%i mcrusetu 21 .o Stretched versions of ex:stmg
=8 ® Enplaned passengers incréased - S .« million bbls/yr : = N alrcraft
. . from 208 million ¢1975) to . ° .
406 million. > :m} , -
. Declmem uperaﬁbns. ® From 72% (1970} to 75% of ® Jet: 17% decmase 10 158 mil- | - ® LowR&D activity.

" ® Only minor changes in exist- .

ing types of aircraft.

RE

RESOURCE. -
ALLOCATION

s

® - Small increase mnperatmns _:\

. ® Enplaned pasengersmcmwd

- from 208 million {1975) to’
one-half billion.

e’

T e Fknm 72% (1370) to 84% of

aperatmns at tuwered alrpnrts

® 95% plus of total alrcmft

‘o Jet: 65%mcrease_tu 317 m:l—

Imn@bls/yr

o Avgas 115% increase to 28
million bbls/yr.

® Moderate R&D activity,
concentrating on fuel
. efficiency and noise

reduction, S

" INDIVIDUAL

AFFLUENCE

.

*® 100% increass in operations.

~® Enplaned passengers increased

from 208 million (1975 to
e 800 mllllun

° STUL and Super furbu]ets.

o From72% (1970) to 85% of
- operations at tnwered a:rpurtx.

. e 95% plus of total aircraft. -

-

-

® Jet: 169% increase;to 517 mil-
lion bbls/yr '

" & Avgas: 154% increase 1o 33

-

" million bbls/yr. -

e

High levels of technology -
tempered by env:ronmental
concerns..

K

."® Fewer new a:ruaft than
Scenann 5 Lo

v

.

2. EXPANSIVE
“GROWTH

" ©..300% increase in nperatiuns.

" o Enplaned passengers increased

from 208 million.(1375) to
1 b:lhnn

. JetNUL Super large, and
SST aircraft.

® “From 72% (1970) to 85% of

- Operations at towered airports.

° 95% plus of total aircraft.

° .let 342% increase to 850 mil- |

lion bbls/yr

‘e Avgas 423% increase to 68

million'bbis/yr.

® "’ Rapid development of new -
aircraft. .

.® _Heavy emphasis on R&B. l'

- *Unless otherwise stated all figures shawn are forthe year 2000.

Q
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. S . SUMMARY .OF MAJOR_-FiNDINGS‘f B>Y SCENARIO ' . -
_ AIRTRAFFIC | COMPLEMENTARY AND - , IS B ey -
CONTROL TECHNOLOGY COMPETING MODES - | CAIRCARGO . | AVIATIONSAFETY .
&z | vesn mstallamn.’began in | ® Autointercity travel declines. | ® Lowgrowth (lessthan3%) | . @ Relatively low deivand.”
wE ~ 1985. : . T © -due to weak economic .
g = ) ‘| ® Shift from auto divided . conditions. e Dechne in rates and number
SE e NAS raté of growth reduced. - between air, rail and mass : ' : ' of accidents.
o A v ‘ | transit. - S : -
2Z | o Litte change in NAS, from | ® Increased telscommunica- ~ ® Low growth (+2%) then .- ® ‘Dgmand less than system.
i 1970s. {* . tions substituted for travel. decline due to ewnomu: . capacity, resulting in
gcoz \ . 1 ’ o condmons . L " . i
gE . : I = L A o ‘ L3 Fewerqgcndentx.
- . ). ® UGidin1985. - - + | ® Auto intercity travel declines. ® Moderate growgh (£4%). * @ Relatively low rate of increase
o . S | A . 1" - indemand, and , L
32 |- ® 4thgenerationground- = ® High sp&ﬁ'qrﬂund.qntermty _ . o ) -
37 based ATCS by 2000. - transit. o o ® Incréased use of. technology in
o5 CoN . ' . i : : . , NAS -results in,
©no - . o .
°=< S - e . ) ® Dechnennmxandnumberof
o ' ‘ - ‘ accndents.
- “® UG3rd by 198f]. .. e Auto retains major role. . ® ‘High grovinh (+9%)A.. S ® Technolbgiland procedural "
Taw ' R ¢ - S ) advances, but :
£g : @ 4th generationground- [ 2 Hugh speed ground, mterclty - @ “Alf-cargo flights increased. ' R .
Eg based ATCS by 1990. © ‘transit. e . ‘f' : . A -® No decline in numbers of g
: E: 1aA: . - o A . : _accidents- because of -
AT . : ° ) ~. - : s
Z« - C ‘ _ o - .- A P 3 Heavyuncrease mavnatlon
. ‘ A _ S ' . actlvnty . /
. ® Automated alr;based ATCS . ® Auto retains major rnle. ] e Very hnggromh (+'|2%) ] Improved-technology an :j"i‘
S x bv 1990. _ - ' opegating procedures. Nl
.2 e ® High speed ground |n18rc|ty o AH curg‘b eorports in 1990's. )
<2 . tramsit. - ° . R P | ® WNumber of accidents-and
R . ‘ S - o . fatalities do not decline” -*
¢ v . . N : - ‘ N ~ _ because of high demand..
’Unlassotheﬂviseétatednll figuresshown are for the year 2000.- < . - e c . - R ' L
. ? < R L . . ‘.‘w"_’.l . . 12 . . . - U - .
L] . . V4
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. correlated ‘with the growth in GNP and P pulatron

"

[
el \"

o The numb‘ell'of air corrier opelatians ot ai ihots. wih FAY control towers”
- refect the level of air passenger demand and the types of aircraft jn
* e These factors, in turn are rnﬂuenced

by general economrc condr
tions apd activities. - Thus, the trend of air carrer growth hos been closely

B}

: - l_. . o

" The future trends of oir corrier operatro wrll contine fo be rntluenced

by socioeconomic conditions, However, recent’ developments indicate

. that in the future, air carrier operatrons.may also. be affected fo, 0 large
" extent by concern for environmental eﬁects subsidies from, government

1 on fulure air corrrer trends

o competrng modes in -short-haul markets and other go\rernmﬂtal
" policies armed atefuel conservatlon and efﬁcrency

. e
l T ' b .\ d
i’ y .

Presented below are the conclusrons thpt have been drowrt from the study

-e' .

. Air Carrier Actrvrty Demand Under the two extrerie-fulure economic

drttons, hrgh and low growth, the ‘number of enplaned passengers is
ed to grow from 1975 to 2000 of onnval rates ronging from *

- passhpgers,; "these: growth otes to 2000 would range from. 271 milion

passengess under difficult economict conditions to ose than 1.] billon
passengers under expanstve economic conditions. The c0rrespondmg

_ changes in orr carrier operatrans ltakeoﬁ or landmgl ot towered- arrparts

- woud lrlEely range from an average"anual rate of — -9 percent fo 5.2

percent C0mpared fo the 1975 level of 123 mrllron air carrier opera-
fions, these rates would result i in ftom 10 millon operahons o 46 mrllron
operations in the year 2000. |

The negative growth rate under low-growth condrtrons reﬂects several
“causes, As economic condifions detenorate, reflecting fue/Vand moterial
- ‘shartages, drspasable income declrues and .at - the: same fime arrlrne

"l l ' ' o ' '-"-
¥ l ‘ - :

+

o I

'R

y - . ?
2 C . .

o

'+« operating costs and other 'prices would be rising' In addition, regulations o
in the interest of. fuel conservation and. air carrier profis would fikely
-*'Bose more resiricions -on'air carrier acfivities, As a result, airline lood -
factors would be expect!d Jo rise"ab the expense of service levels and

: fr"equencyr of flights with virtuclly no new ircraft introduction,

* New Arrcr{uft- Under steady apd growrng economic condrtrons ‘Where
GNP and GNP per caprta are expected fo grow at annual fates of 24

s e,

I

)

percent or Mgher, new dicraf such os STOL and siper wide-body air-

[a

) Stage Length: Arr corriers are dnttcrpated 10 serve os the dominst
long-haul fravel” mode: undetelred by any modal competition. For the
lshort haul” morkeks,”however, high speed ground transportatron (HSGT]
. mddes are antrcrpated to Serve competrtrvely The relatrvely fuel eficient

9 percent to° 6.7 percent Compared to the 1975 fotal of 208 milljon

croft lare anficipated: fo be rntroduced sometrme\pﬁer 1983. These air-

craft would meet special rieeds of various mor els and thus be more
.economrcal fo operaté. Hawever,” only with high growth is the SST
expected to egter the domestrc feet,

!M“‘ ] .
!

. . h
- : ot : . Lt l A ! .
" ) . L. " ) \ '/ N

HSGT are expected fo be developed especrally in densely populated

- and rndustnaltzed corndors -due;to growmg envrronmental concerns and -
conscrous fuel conser\lahon eﬁorts Asa result the average stage length
of air fravelers is expecled do i rncrease whrler short-haul markets would -

be gradually penetrated by HSGT. . o

Generol hvlatlon Trends

: General oviation is now and will continve o be a.major operatronal

. component ol the aviotion community. This statement holds regardless -

of o wide range of socioeconomic conditions and governmental policies.

The GA Fleet General avratron arrcraft constitute 98 percent of ol

arrcraft in use today andM 1975 98 percentof civil air¢raft produced

were for general avratron. In-all socioeconomic condrtrons consrdered’

A !
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. 'the GA oot wrll continue to- tepresent over 95 percenr of ol acive air. -
- craft ond the general avittion orrcroﬁ produced will remain obove 90
o percenr of totol cvl gircrat prodrrchon

L S

. GA Opererions. In the: operations area; GA presenﬂy occounrs for 75

percent of Hotol operclions ot FAA fowered airpors. been i p\ewy

N mishic future socroeeononrrc condifions GA is forecast fo remain, of
. lovel, In fovoroble economic conditions, GA grows fo where rr‘oc\cNR

o .To summarize, generol arnghon wil "be the’ major FAA worklood foctor
. and the pnmory foctor in syatem expansion rhroughour the remainder of

fwentleih cenrury A

- growth potteris, Crude qd,
o range from §.per barel i rn'

" ond extent to which the notr"'
R rechnologrcol rnnovorrons ond’ mergy conservohon eﬁom

e beiyeen 83 gnd 85 percent of ol tower operations.. - .

M forecasts call for increasing sophrsricnrron in. GA avionics and 'rhrs'
. will resut in o gbvotion where general aviation will comprise over 50

percenr of all instrument operctions as opposed to the present Ievel of

| .41 percent, Thi percentoge could be:gracter than 50 percent f novi
. getion systems develop thet would pernur instrument operorrons d airports
+ vithout fhe. necessily for mojor coprrul inveshment nr the’ porrrculor loco-
o hon, ey some form of globol posmonrng systern

[

[P

| The furure 1rends of fuel ovo1dbrllry ond correspondrng fuel pnces e

expeded fo be among rhe mqror determrnonts of Qviation ochvrry and
pro|ecrrons Tor 2000 fin 1973 dollars)
oplimistic economy roﬁld per borrel

in a very slow economy,. THy

1
v

25 A

LI ‘ v
. ' R
;oA
L

Mo|or .enbrgy rechnologrcol brenlr'rhroughs are ot onhcrpared before -
1985, The energy\srmhon; assumed, cotrelate closely with levels and:

. growh ot of GNP and other socioeconomic vribls, ond ths

5 pro|ecred Norronol Aviation Sysrem och‘vr"Y

. o
. [ Y.
Yoo

. For rhe next 25 years, d orrcrnﬁ are expected to burn petroleum bosed.
jet fuel ond aviation gos wrrh no opporenr subsrrrure fuel such o5 -
hydrogen SO T -

.' The. rorol omounr of ovrorron. fuel :onsurnp!ron would reoch over 900

;mrIIron barels for rhe exponsrve ‘economy, whie fuel -consumplion is
'expeded ro decline in rlre low growth economy where the number of .

air carrier opercrhons would declrne os _result of the high price of oil.
- ond governmental regulohons cimed ot i increasing rhe avigtion sysrem‘- |

: Iood fodors fo reduce ﬂrght frequency

Due o envrronmenrol concems and energy saving effork, exsing air

¢roft engrnes are antcipated fo be improved for fuel effciency and noise

reduction. It is lso expected that cirlnes wil operote more economrcnlly o

by sennng specrﬁc morket areas with especrolly suited and st efficient .
arec. : |

-

H

,".

- As a result of fuel conservohon efforts, the trend will e roword more *

rnvestments in relohvely fuel eﬁcrenr short-haul ground hransportotion

- systems rn,densely Populated major ransportation comidors. ¥

In the long run, the prospect of ‘p'e.rroleum supplu, and fuel prices domestic _‘ .

'or,irnponed,‘ cannct be viewed with cerlainty.. Fuel consumption pot.

ters, coal liguefacion technology, energy RED,  and fuel conservation

)

Wange of price Ievels reflects the degree .. efforts inthe future, will have Sreat influence in shaping ond delertmining |

ould achieve energy self- sufﬁcrency by the growrh poirern ond economrc struchure of ﬂre cmorron rndusrry qnd
b comnrunmes :

o
i

%
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ln lho lwo vory ollluonl scencrics, technology solves lhe energy ariss wrrh
lho lollovnng dovolopmonls solor energy, ‘gasifcation of cool of the

"

. " ! v’ .
S ' : I
. e R .

!

would croole on ingreasingly fovoroblc clumole f0r developmenrs in com-
puler ond video communrcolrons now bemg used experrmenrolly

CRY
ar -d.
’

goorhormol onorgv ond production’ of ‘ol from- shole.  These Complememqry qnd Compehng Modes
odronco: couse an oduol decinefin the price-of enude o and make the -

oupplv of jetfuel‘and aviation gosollne lorge onough lo sorrsfy enomous  The dgree o whrch rhe ouromolnle hos dommoled‘omesno lro;vel moy . ) ‘

growrh in domond for air Hransportoton, ~These wo offvent scenarios "be challenged; but wviction would not necessarily beneft in proporhon ‘

&v also rndudo lhe mhoduohon of advanced cir “raffc conlrol sytems— o the deline in. growth of oulomorrve trovel. ‘I the Limited Growh

o bosed air ffc contol under Expansve Growth ind o fourh gener
ohon, ground based system under. Incividual ARiuence. . Ths.implies thet
. - bigh suslornoo' econonic growth vnll accelerote-the present rends of -
rovolunonory mcroosos in dotaprocessing syctem porlormonce ond de-
. creases in syslom cost and haslen the opplrconon of this: advanced -
lochnology lo avicton. Undef Expansive Growth, an ST end a 1,000
possengor Hransport consfte small percentages of the oir carrer fleet
by 2000 ond  new |50 possenger et STOl occounls for over 10 percenl

.'o
" . P
N

Undor lndrvrduol Allluonce, rhe extr: lorge lronsporl and jet STOL form

- stial percenages of the lloel by 2000.. Thus, the. obrldy to produce
abundant conventional aviation fue at moderate prices would appear fo

seenario, oulomob'le ridership declrnes hecouse of high gosolune ot
and greatly reduced highway. conshruction;  Also the decreoslng size of
the cutomobile lrmns s comfort fo.nfercty travel. However, lost Qo

“mobile ndershrp i§ drverhed fo public’ mess rronsn o mlercrlv oW ‘

ransportation s wel os oviafion, " The Resource Allocohon scenario also
includes decreased use of the oulomobrle and diversion- of some pos-

sengors to- inha-corridor high speed ground lronspodohon ln te -‘

Muddlmg Through scencrio, telecommunicafions substiutes for mary ig,

~ The relative position.of the cutomobile in the two olTluenl scencrios (I
) L worss than i s today, perhaps even better, especrolly follovnng [
duction-of the elechic automobil in fhe lte-1950'. " The inplcaion .

here & thot o relurn 1o high, real, sustained, economic growth wil be
requrred to preserve the automobile’s radiional dominance of Americon

couseobondonmenr of Currenrorlemprs lo develop uncomventional orrcroﬂ passenger lronsponohon Otherwise the present frends. odversely affeck

| such 0s lighter rhon-orr vehicles ond v lypes of rolorcroh L

Technology hos a much wedker elTecl on ovlohon in the Muddlung Through -

; and Liited Growth Scenonos Neither scenario -includes new models
, of convennonol aircraft-or unconvenhonol dircraft syslems ' |

.

' The Limed Growlh Senario 1ncludes rhe Al upgroded third generohon

ait trafc control sysem ofter 1985, and Mudding Through hos some -

olemonls of thet system. - Both these scenarios envision more substituion
- of telecommunications for oir fravel. . This implies thot chonges in societal

* ing the telatve posiion of oulomoble trovel—decreased comfor increcsed -
' cosls, and decreased average Hip speedill confitue. o

]

A new. high: speed ground mode would compete with aviotion under. :
condifons of sustained moderate to hrgieconomrc growth, This develop-
ment is_envisioned in the Resource Alldcotion, Individuol Alﬂuence, amd
Exponsrve Growlh scenarios. | '

High fuel prces and govemment sbidzaton wauld shengthen conven:
tional intercty ro lrovel vigetf vrs ovrohon in lhe l.rmrled Growth ond

voluos in’ fovor of envuronmenlol preservohon ond/or economrc secunly Muddlrng Through scenarios.

\
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‘,“ “of urbon, ramsit sysiems or as an oﬁshoof of unconvenhonal high speed
i ground‘ rrunspononon

A fpasienger‘s tnp may el be-fuerlirureri. rhr‘o}ugh- development of jnter-
model fckeing and remote ct pessenger femingls,

R b g

- . atthe tum of fhe cethury, Under Expansive Growth, ai cargo in 2000
o ould be 20~25 times grecter by weight then foday, -but over ol of
it would stl:be carried on pnssenger fights. - In the other scenunos, fhe . .

 vyear 2000 proportion of air freigh carred on passenger fights would

| ‘\.' ronge from 65-85 parcent compored with about 75 petcent foday. -

Under uny but the wors foreseeable economic condrhons, dir g0
il experience substontc grow for the remainder of the cenhyy. The

the: mrnrmum annual ghowh n air curgo ronnage should be less rhnn4
“‘_‘percenr o B

A ¢

the price of air corgorand the lack of imredietely availoble space o be

: . Durdensome, Thecosf of air shrpmenrs wrllbeurleusflépercenr higher.

" Arrport ceess is very Irkely ro be enhunced wifh funher develepment

ordrnnry air cargo ond srgnrﬂcanrly more uII -cargo ﬂrghrs should provrde -
spuce ‘for camnge of very heawy oursrzeid freight. ‘

.&v
‘e

"- .

Byrherurn ofrhe century, a smal number of uII cargo arrporis could be

| ra\operohon With high sustained real ‘sconomic growth the growth in
it corgo could be 50 grect that air cargo:will contribute srgnrﬁcunﬂy

' u shit of alkcorgo ﬂrghrs fo rotally new girporfs-or. abondoned mrlnary B
: : urrﬁelds in outlying areas, In'size, these airfields’ would be comparnble .
Air cargo wr'll str'll be secdnd in |mponunce o possenger rrunsponnrronv

| checlr:.

L annal increcse in.revenue ton miles will nt be less them & percent- and .

b both airide ond landside congesnon of major hub airports,  This con-
drnon would cause developmenr of the necessary. politcal support for \ -

to today's. Iurge air cnrner airporfs. |n addmon, thes?grrpons would
have ruck teminal ond occess fuclites of Unprecedened scnle od
" sophisication; rncludrng‘ ucress:hrghways buil of lecst o pre;ent infer-
, stole stondards, o soghisticoted fruck dispatching system, o complex fruck
1ovting system within th"e‘n‘i;nporr nerimerer,‘ ond advonced means of security”

,Avruhon Sofefy

During rhe yenrs 4-910-1974 rhe Unrted States uvrunon sysrem uvernged :

-7 i carrrer fatalities per yeur, 49 air. carrer accidents, und 441

~ generol aviation ‘accidents, I the year 2000 with po rmprovements .

3 By the.énd ‘of the century, shrppers probubly will no Ionger consrder ,

o than, foday, bur the increases in the proporfion of perrshable and exotic -

"~ commoifes to the folol of feight caried will give cir freight a greater
tompehnve udvunfuge than- it hos foday. The very high growth in

" scheduled ‘passenger service il prourde, plenry of addtional space for

e respectve rotes, the poientrul growrh in aviafion activity could resulr .
in.from. 300 to 700 i carrier fotalies, with 40 to 160 cir carne,r'

accidets-ond from 10,000 to 30,000-genral vicion ccidets, " The
exception fo this pattern, of course, would ocur under‘declrnrng economic

- onditions, when‘uuiaﬁbn activity would lso decline; g

t

These potential impacts of growih suggest that FAA. programs i safely

: ‘.resenrch,'eduouﬁun, and regulation will have to be increosed in order
fo susoin the longiern decline in occident roes,
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" SUMMARY OF ISSUES BY SCENARIO

" Belative Impacts on‘iihejﬂationa

¢

| Avistion System -

© ' scewamios | UmiTED
- ISSUES S _GROWTH °°

I

MUDDLING -

- THROUGH

| resource
. ALLOCATION ‘|

INDIVIDUAL
AFFLUENCE - |

EXPANSIVE -
"GROWTH

. FAAPRODUCTIVITY.

Ese—)

o)

———

 NIRPORT CAPACITY | -

—

"AWAT_IO&SAF}[Y -

—

" AIRCRAFTNOISE ™

I

.. . .
B .
. . .
. O . ~

@ - Major potential impact.

KEY " - (O ~ Moderate potential impact.

@ "= Minor'or. no potential impact:
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'FAA PRODUC“V"'Y T . - and numbers of people involved wil be very large, and therefore, the
‘ S B cost of etror will be high. It wil be: diffcul juet to gain an aceurate
| Admrmsrroﬁon hos s its prime responsrbrlrhes e cssessment of needs and to develop effectve, optmizing deciion criteri
" regelation of aif commerce ole its development ond sofely, and o ensure rhot the:air traffic control system complements. aviation demond
the oporuhon-of the oir traffic control system , in’ both srze and sophistication and -fo derermrne the effcient input mix
S these objectves. In meeling its satutory mpons|b|||hesr|'he 3 s - of peopIe ond technplogy. However given that capobilty,”decisions oy
e poroller concern that its achivites be conducted so o5 to use the  witkshll be hard fo molre ond rmpIemenr because of @ number of chong- '
" resources provrded ro it in-an eficient manner, One measure of eﬂ‘itreni ” mg factors.
. resource utlization is the number of employees lrnpqr) needed roprovrde | Y
. a given level of sewice, loutpur) e, annval gireratt handled, intr- S T~ |
" ment operalion, fight series provided. In comparing Hese input, 1. There s no evidence in any of the fulure. scenris 'thﬂfwuk

. output rndrces we find that while the ovtpur (qywhon activityl increased ~ tions-will retord the current trends rhor are increasing the’ dccountl ~ \
. ot n annvel Tate of eight percent over the Iusf decade, FAA staffing - ability .and visibilty. of the 'Fe_derol manager. These trends are :
- only increased ot an cnnval rfe of hree percent. This inerease n work |~~~ discernible i the increasing frequency and effectveness of private:
~ force efficiency or produdmry i$ Iqrgely aftributable to the nnpqd of | citizen ond rnrerest group participation in public decision mokrng od e
 increased fechnology wair el contrel. L publrc program review. Among the fuctors |nvoIved are: the'spread -
e S 3 modem decision theory; availability of high- povvered computng ¢
. i devices; ond the wark of lorge professional staffs in- such public ‘
~ The scenorros depict 0 b@dd range of aviotion ochvrry in the’ furure o mterest organizations\as Common Cayse, cnd the various consumer
~ Since only the bottom of the range-envisions decline in activly, itis - environment- and consdevation groups. Of primary rmporronce e
apparent- that from present percephons the realm of plausibiity has @ the modern news media, which can tutn any event into a nationol . | -
" shrong bics toward growth. AHhe Kazard of oversimplification, we could " concern in a'matfer of hours. Thus, we can expect that the decision -
 say that growlh'in the middle ranges presents a relotively sraightforward ~ pracess in the future will nvolve more speciakinterest views and the \
* - challenge, It is lorgely o matter: of nund:ers, more aircraft and more - review: and oversight function will be practiced by an increasing .

i ucr_rvrrv. ,And the answer weuld seem about os srrorg,hIfOnvord—provrde ' number of diverse inferests; This vrillprorrod and compliccte’the -
more efficient tools for the people operating the-system. ~High rates of process ond add another challenge to the decision maker—to find o

. growrh however, presen! o more complex challenge. . The numbers are > way-fo come out of the process wi’rh ¢ coherenr sense of direction.

even brgger, ond fhe vorrery of orrcraﬂ with drﬂenng operational require- - o ,. o .

 ments increases with the more rapid pace of technological advance. Thus, 2 The elements of investment decisions are cﬁongrng In recent decodes, ‘

 fo keep the air froffc control sysfem and the cirports obreast of the inflion. has “hod it heaviest impact on cament operating -costs -
"~ numbers and technology of civil aireraft; the tools will have fo be both-- through sclories and,related benefts. ~Thus, technology was seen
more efﬁclenr and more sophrsrrcored perhaps even lo the point of re- - fo offer, among ‘other advantages, more stable operating, costs over
, qumng a rorally d|ﬁerent concepl of air rrafﬁc control. o fime. However, the-energy. criss i changing the formula, making.
- | """ energy cost a shronger and more volatile factor. . This implies that
’ v new trode-oﬁs vnr‘b | have tobe examined and perhops new orgugenrs'
? .Thus, the chollenges of growrh over the next 25 years wil requne very s il hove 1o-be developed to counter the Irodmonol nlesofumb .

careful pIonnrng with @ rotol -system perspedrve The omounts of Money qpplred to Federol budger requesrs

b




S summary, it appears that, with continved growh, the ocd o nreas

- ing produchvdy ‘rs qoing o be drfllcult 1o ﬁnd ond equolly difcult to ‘

rrovel L
i o . ,‘J .

onar

" The basic isue ol avidtion syslem copdcrly is relored lo llre denand for‘
", terminal services, The en route sector of the NAS should impose minimum

resticions on avilin grovrlh regardless of socioeconomic condrhons.
This does not rmply thot high growth rates will not create en route copocrly

 problems. 1t degs rndrcole that the- problems ate seen to be solvoble in -

(] cosl/elloclwe ronge

Iermrnol Aitside Copocrly Prolnlsms The demand for rermrnol copocrly

developmenls under Varying scenarios presents o ery complex picture,
. ' K imes are tough, in the mid- l930's sense, there would be éxcess capacity: -
o  throughout the system by l985 This would involv the problem of redu.
thg expenditires and service in. a manner fhot best mees the reduced

Lot

* - mmerous mojor airports, fourlh generalion ATC system rmplemenrcmon,

. B orrcrofl R S
.. § ‘ i ‘ Q”‘ '
) The hrgh ond low extremes of demond brrng shorp focus on the basic
 terminal capacity issve. . This is lhe quesqun of the extent o whrch the -
| | syslem should respond fo demand Response con,sange from
W R " o T e

oo A5 35 C B NEIRTINS
Ca \ Bt I L e T

‘d.'

At the other end cf the economic spechum, aviation oo be faced with |
oo “demand which would sain the, most expansiie of economic environ-
mentd " Under these most optimistic conditions the NAS would require

that contributer heovrly fo nationbl delay hove an unused copocrly fom

-

empling l eet ol demend; _

. Meeting demand “wllhln o selected benefil/costor cosh-effective range,

¢ Selling' n orbifroryv limit on demand response.

The st |rem (0 cbove coul involve the esloblrshm'nr of policies 1
drscouroge or redishibute demand Thrs coutd include lhe impasiton of
absolute quotas or the exclusron of selecled lasses of urrcrofl or core L
gories of dvrohon D B
. v

Srrll noise hos resulted in orrporr curfews dnd 0s- result, some airports "
- lie unused for “onedhird" of the ovorlobb hme, while the system Jacks
orrporl capacily and- sufters from severe, peolung problems Mony qir-
raft in use rodoy exceed FAR 36 standards and thesquestign.of noise
refroﬁl is unonowered. In ocquiring lond for new airports or ponsron, :

of exrshng cnrporls additional acreage is required for noise buffer pui-
pses and ocreage is dollors | ‘

[
» 1

f The ovrohon commumly must do somelhrng I control noise ot rhe source

and ensure oTUdVersrnprse*leveere—conlumed-wsllumdannnd_

areqs if ovrohon is to meet future demond \

! 0 ' ' 1

- Unused Cupocrtr Anolher ssue involved with copocrly s the devek p
.‘  lorge s1oL aircroft and the supporting termingl fdclmes, one rhousond“ |
" passenger air- carrier transpor ond 0 scheduling system that would mini-. .
mize peak-hour pro‘olems ot orrporls while ensunng hrgh lood foclors per '

ment of fechniques fo uhlrie exigfing: -capacit. Some of our mo|or htbs
100 pn. to 600 am, These empty runways ond emply.air carrer -
seats are fot ovorloble fo relreve our pressing copocrly problems .

l“ ! ‘ ‘ .“
4 : ) r' . ‘4 ' . 4' L 8,
. , .
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~ Two mo|or sofely ssues fdce ovrolron for the, durohon of rhe cenrury
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W'II sufcly stondords of generol ovmhon opprooch those v

followod by air comers’

W'Il Measires be token to increae the proboblhry of possenger ond |

ﬂight crewsurvwol ofo crosh’ -

Y

N .
[ JE Y

I , C 4
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Avmhon mll ‘continue to be a-safe transpononon mode. Fotulﬂy and
- occident rotos vn.ll remain fow, bt the growth in octvity wil force p -
* Totolites nnd na:;dents to much higher levels unless shronger or oddlhonol

*safely, pfogtoms are insituled. and research: »provides weys to focus on
ond resolve persictent causes, Studles show that many ir carrier fotalifies
'could' be prevented:if circraft interiors were less flommable ond i qir-*

o were easier 1o evacuate, Meosu:es tori increase the sumvnbuﬂy of

. an; ir carrier. accident wil be cosﬂy, especlnlly i refroft of exisfing.

" Iransport aireraft is nnvolved and they might involve o%lgmonol restric-

| fions on the passenger, Necessary technology and weribk are avail- -
able fo solve some of the problems. - The sﬂcky problems wlll.be pubhc ;o environmentol m’mo:t (pnmpnly noise} is olmost

l. e ‘

- accephance, cost ond speed of |mp|ementonén

¢ oo

| Generd ow;ohqn accounts f0r most aviation reloted fotalifies ond acci-

 dents, although air carner sefefy problems receive the poblcy. This
wﬂl not change in the«xﬁungdmfe future, but as the obsoluie numbers '

NOE ~,‘_‘{ o *'.{*;

generol avigtion sufey Both reguluiory ond non- rﬁotory opproochesh

i y should be possible. In ey event propesds for stronger general avig:
' non safely megsures ore cerloin to be coétlyond contro?erslol especmlly.

stncter pilot certfication ond ov1on|cs reqonremenrs

" V

The nolso issue hes been hlghllghted récently by the governmeniol dec| , R ;
siof o llow the Concorde Jo operate:ot Diles and Kemedy fo o Yol VR
penoq wn’h Q speﬂﬂed numbef of ddlly ﬂlghf&. The regdpom, persomln‘.::

and pohhcoi have emphasized the imprtance o Ihe noise: problem fo .

fuiure expanslon of the o\nohon mdustry, hoth ted\mcnlly ondvphyslcdly L

)

Do Ny
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; .,’\ f ' U R e

A pnme reqmrement f0r system expnnslon i Jhe consfrucnon of new e ¥
tirports oriheexponslonof enstg fucdies In thimpres the broblem' : e
ﬁfe the question - .‘,,r.: S

t of,,where do we get: 1he money Nohonol otfitudes: hove reached te - ’

 point where plans for :constnlchon of o ‘major girport are. vuewed by a
porhon othe populohon asihveat o the generol welfore

l

In this snuohon, mrcroﬁ no|§e is a prime FAA nssue !ederol Aviation
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Fuel and Materials Shorloges "
The'interdependenf ‘eEonomies of the United States, Canada, Joooﬁ ond
. Western. European countries: remain vulnerable to OPEC oil emborgoes
~ They are also vnerable to embargoes of exports of raw motenols which
other cartels of resource exporting nations might impose. Moreover,, by
) the turn of the century, proven reserves of many minerals will be neorly

. depleted. However, the developed nations generally recognize the

 long-run. material scorcuty problem and have begun policies and pro-

grams fo make themselves' more self-sufficient. They have the technical
copoblllty to find. additional mineral deposlts substitutes for primary row-.
moterials, ond economically feasible means of recycling. They also huve"-.‘;."

 the organizational bility o enforce conservation meosures. Ulhmotely,
'they also could ensure confinved” availability of Such |mpods through
ev:onomsc ond polmcul means, - )

.t .';‘Aj‘- : v

[}
. "
-
-
jONA

one hand ond'oopitol fund ovoilobility or fionciol market conditions on
the other. Expenditures-on néw.plant and equmenf overaged about 2
billon dolars per year for She i transportation industry for the post 3

years. The future copltol fund requuements would also depend on the .
'types of aircraft that ourcroﬂ monufacturers would be produc:ng ond on

the opfimum level of future fleet rquemenls

N
[

Ceed
P *

‘o"_ n_- - .

~ In the recent post airlines'. operafmg costs huve lncreosed o o‘Foster

rafe than revenues; often resulhng in ﬁnoncuol losses' to many oulln,es

.- Future olrhne proﬁt levels are highly uncertain.

at
Lt r’.".: R

u.
"

“ All of the measures required fo prevent future fuels and materials shortages -

. re likely, to be.unpopulor with one or more interest groups in' the de-

veloped nations, Whether the developed countries acting together [

- seforately can muster the will to accept these unpopular me'osures is

" uncertain at this time as is the. recourse they might toke if they ﬁnd such

t
VR ]

* measures msuﬁerable ) A

| Capltol Funds

Copnal expendltures fluctuate year by year in more volatile fashion thun.

lmportor{ mies

. other indicators of qocloeconomlc conditions, such as GNP ond popula-

lnvestment fgrh e, v{ilunt and equipment varies not only with future

expeded returns 3?1 the inVestment but olso with capitel stock deprecio-

"~ fion and new l}eqhnolqglcol innovations whrcb make exisfing stock tech-
nically obséféte

L ) ‘u....b,). e® :
4

¢ : 4

-~ Air transporfation. mdustry copltol expendlfures in po(hculor are deer
‘ mlned by onhmpofed fubure economic: condlhons and proﬁt pldures on

At

u'- LAY A
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There ofe also’ uncertainties about fulure Anancial market conditions and
 finoncial support by Federal, stote and local governments, which also -

* offed e overall aviation mdusfry investment programs. The future

course of aviation activifies will certomly be influericed by how much’ ond
when facilifes ond equspment cou7d be provnded
. 8 '

OJ"
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Market interest rafe structure, levels of refained eormngs, which couﬁb be
used: for internal financing, the omount of Federol subsidies, regulatory

(s o 1

- €

lifestyJe
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Current hfesiyle trends ol seem to be conducive to more travel by air.

For exomple, the women's ibergtion movement is encouraging wamen 4o
have fewer children and fo work, This provides more dlscrehonory ingeme
for pIeosure travelaby afr Postponement of marriage and posfponement

. of children after momoge ensure that more ‘young adults hove fime and -

2

Islands and Westerh European sku.resoris !

‘ 4
L | , : 1"‘

money available for cir travel to recreational areas such osbhe Caribbean

,n e
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Other Yiends are favoruhle o rncreased air travel For example, freer
avorloblrty of charter fares wilt make gir pleasure travel more economical.

New_ arecs, whieh Americans - raditionally have not visted such "os.

o that of big government, Alle_r'natlvel_y, i the conditions-of Scenario (3)
 should come to poss, interest groups that are atuied o @ concern for

Mrcronesra and Africa will become tourist. meccos. The rncreasedif-.

fife span ‘should promoe cir ravel.  Qlder Americans will contrnue to

L migrate o remmlnlt communrttes and fa more moderate climes. There
Ftrll be air travel ossociated both with change of residence and visis by -
r

elatives. The trends discussed above, however, are not inmutable. n-
creased sophrstrcatron of tele‘communrcatlons ‘might provtde an acceptable

. subsite for travel, .The “ew ruralism" —movement otarelatrvely sma]l

number of middle clos young people o the <ounkry in recent years—mnay
occelerate. This could result in strong valie berng placed on staying of
hhome Moreover larger fomilfes could again become an American norm;

especially i onti-abortion legrslatron passes and/or nursing home core of‘

the eldery is no_ longer available ot acceptable prices. Family enlarge-
ment could sharply reduce demand for air plegsure trivel becouse of the

... concomitant reduction in discretionary income.

"lfSpeg'iall lntdrest", Role in-Public Decisions - -

L In recent years the Congrbess' has formalized the right of the public to

 have & voice in administrotive decisions of the Executive Branch thrgugh
the provrsrons of the Administrative Procedures: ‘Act, the National Environ-

. mental Policy Act and oMer laws. As-a resul, there is o trend for the

organized segments of the publrc sometimes known as “special inferest"

- groups fo play @ larger role i in Yhe formation of policy decrsrons by the
government

The FAA hos a-formdl rulemaking process that permils all interested
parties to-be heard before new non-emergency requlakions are issued.
Yet present relofionships are not fixed; changes in our social and eco-
nomtc environment could cause the publrcs voice to be mufled or, vice'

the environment may be accorded a more |mportant role in the work- %
ings of government

The PAA's statutory oblrgohons have been broadened in recent years I
include along with rls initil responsibilities concern for such areas os en- .
vironmentol impod, carrrage of elderly and handicapped passengers ond
security of air transportation from hijackings and bombings. Yet the
. balance of influence can shift, given the right condifions. High uncer-
tainfy fies in the exact factors involved, their infuence, and the predict
ability ‘of their occurrence.

N ) -

ttole of Govemment

The alternatrve futures postuloted by thrs study descrrbe a varrable role

~ for govenment which is. @ function of the socioeconomic circumstances

‘of each scenario. For instance, in Scenario {5), which describes a utopia

of plentiful resources and @ booming economy, there is o diminution of
govemments role. Governmental economic influence is disploced by a
revitalized, unregulated pnvate sector. The FAA's responstbrlrty for man-

. agement of the National Air Traffc Contrl System is turned over fo a

quasie publrc corporatron

N

Al the other end of the spectrum is Scenario (4], whrch descrrbes a future'
of Individuol Affuence, but with o government that is large and pervasive.
Every aspect of the country's economrc lfe is trghtly and etlectrvely con
trolled by government

- Between thse extremes e find Scenario 3] in which government plays a

versa, other circimstances could have the opposrte effect. For rnstance, :

-in Scenario (2) os the counry struggles to- gain contel o o depressed

~ economy, the relative influence of interest groups may be smell compared

;o

42

u

central but limited role in the allocatron of resources. Governmental in-
ﬂuence would undergo @ moderale | increase from present levels it this
world were to be realzed , l'

8



" The role of government as set out in the scengrios or in the real world
cunnofbe'deﬁn - The given societl and economic relotonships do fo
-' some extent deternine the role of govemment but there are other forces
" which cre nebulous and abshract in concept but which de none the less
.l powerflinfuences in tis role definion. |

S

| hmlhhons lmposed by the shudy methodology would not permit all of
- the possible forces to be brought into the scenario calculus when shuc
_' tunng the relationhips within the severul oltemative worlds The render

;.

r
\
Rl
L,
v
o
i A
L
‘\I N o
' f ‘ ‘,"‘
* t. . . .' ‘l
' e . . :
: ot . ,
L '.." “r * r
AT L Y 3
X LE . Yooy
i A .
Co Y e -q"
v oy .
.'.v\\ R LY v"‘- Uy ]
VR ) Lot ey ’
% R T
i I ’ " ! "
AT . "
B .
Tt

should. keep in mind that identical socioeconomi
_unprecedenfed event could result in a decidedly different role for govern-
- ment," Sich major inluences as o sudden shift in the polmcel chmete,

~resurgence of religious influence in this country, with o dramatic chenge

clors and @ diﬁerent )

!

in hfestyles on international crisis; or @ natural disaster that decxmeted

- the. population of one of our metropolitah ureus—-eny one of these events
: cou\d shqpe the future form and role of government, - The rofe of govern-

ment is a dependent variable infiuenced by uncertain arcumstances For
this reason the extent of governmental influence in the “senarios should be

- foken as a given variable which is subject to change as any number of 9
other factors vary

v . ) : '
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THE "SCENARIO" A AN ANAI.YTlCAl. TOOl.

The dlchonury deﬁnmon of a seencrio is "an ouﬂme or synopsis of o play;”

.. 0 plot outine wiéd by aclors”, G Unluke most words borowed

. from the jorgon of a remate orh, 5cenur|o retams xts cenhal meaning in
the present use, The: five caridensed scenarios thai follow are ‘synopses
or, bettr, plot outines of uliema(we paths that our"economy might folow -

toward the tum of the cenhury, A scenario is g description of trends and
-~ events that describe o situotion hit might evolve, 1t s not o' ‘prediction

of what will be. Rather, it is o pichie of what might be, However, '

" say that a scenario describes something that might be is not to suggest
that it is the produd of whlmsy “The scenunos’thaf follow were developed

fo serve as fools for policy analysis, Toward thet end they were de-.

. veloped thraiigh o systematic process to meet three critera: they must be
possible; plousible, and mtemd[ly consistent, ijhou’r these qualities the
.scenarios weuld provide neither reason nor substunce for analysis.

A
m‘< :
f‘w,v‘w Y

{

~ In generd, the ferm scenuno" has been used in two dlﬁerenf ways. A‘
- Firsh, it is used 1o deseribe snupshot in tume" of conditions of im-_
 poitent variables ot sore parficular instant in the fuure, I the second

concepl, the term scenano descnbes 0 future history, that is, the narrative

describes g process of evolution from preseri condiions 10 the time of.

nterest, The former approach might be thought of as “cross-sectional”

and the latter s “longtudinal.” The lofter upprooch waos selected /or'

~ the cyrrent study because the Iong1tudmu| opproach con reflect catsal
relfonships—how event "A" led fo event B." For pohcy analfsis, the
evoluionary poths themselves are often the central concem, for effective

 policy.treats cause, not effect, and the implementation of effechive policy
" can'od to divert hose paths foward desired ends.

Ll N .
LA \
S \
M .

The purgase of such o study |§:fo reduce the urfcertumfy' of mgwfujute
- e the ussemon that a scendtio is not 8 p;educﬂon s om,acknoﬂedﬁg—' :
‘ment’ of uncertumry I fhlirSfUd)’ the. problem of unceﬂW is apulb'fg\_:

"‘ "f K .

wnh through the construcnon of g fumnly of scenanq; whnch |Mate the

consequences of\differing il ossumptions
*" " gible oukeomes, iie, covering ol options. A’ famlly of scenarios is said .
to describe o “scenarig space, " thm i5, 0 range of alternative futures,
T?e family presented here was deternined by the desire to test the limits
the plausible scenario space by examining the condmons resulhng '
- from h:gh growth and low growh clong tvo dimensions crticol fo the . -

demand for air- fansportation, Gross National Product and populcmon

This provided 4 sef of four combinations of muhal ussumphons low popu- .

lation with high GNP ¥s. oW population with low GNP and high popule-
- tion with high GNP vs. high population with low GNP. - While these sets
“of ussUmphons did resul i in four discrete evolufionary paths thar'ure quite }

distinguishable, one from the other the initial assumptions estoblihed o
. bias toward-the Upper and lower limts of the scenario space, leaving fhe
. middle of the scenario space wnoccupied.  This was covered by a fifth
scenario based on moderate GNP growth and low population growth,

f.

would then generofe alternative evolutionary paths complemented by n

* long aray of detailed indicators. Although this can be done, it not

0 scmsfudory hreament of the. future, for the reluhonshups .among vari-
ables, ai any point in time clong any evoluhonary path, will be the some

s they are foday, since these cre the relationships specified in the model, *

Thaf contradicls theone thing v’l/e know obout the future, that it will be

‘ dlﬁerent '

bl

Since, hisforigglly, the.foces of chunge are usually cons:dered in ferms

of an event /which could be a discrete phenomenon or the culmination'of
o Hrend, the method used to develop these scenarios includes g Technique

., for incorporafing the impact of predicted future "venis on the m;ub.es
that provide the basic structure of the scenarios. The application of fhis
viechmque to oll of the variobles generufed by an economic forecashng
*model-would be an overwhelming task. -Butin 0 simplified scenario with - '
qnly 18 socioeconomic variables, acqumodoﬂon of the forces of chunge . ‘“.
e ﬁies quite manageable Wherher or not the. events are explicitly

A7

cover rhe range of pos-

,‘ To rhe'pracﬁced forecuster,’ EVerthing'discus;sed Jo- this pomf can be
- accomplished by vorymg the inpus to on'econometric model. The model

~



ol scussed in \the.nurrahve scenono, they become part of the unulysfs '

. understuadmg- of the. content and capabiliy of the world from pomt o
"~ poit glong-the dep.ded conhnuum.

\

‘Tnus scenarios. are unalyhcul tools, not prednchons They provide o
"~ means whefeby theanalyst can hedge against the uncertumry surroundmg
Cour one evenfual fufure, by consndenng a vanety of altemahve fuhure
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" condifions and evenl, from the extreme fo the commonplace add pre-

paring a.response fo all the possible eventuaifes

Tuming to the scenario summuries, which follow, it i helpful to Reep in

mind thet they were written o5 narrafive -histories and are understood

best if viewed os if hey were bemg recolled ot some pomf in fime beyond

the year 2000. R
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'- . Denlogruplry Economrc uncerlornhes, coupled wrrh govemmenr pro o

. l.-. . . .
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" the counlrx, opproocl\mg 85 fo 90 percenr by rhe year 2000,

KN

| y’ "::lrrlrrro-crowﬂr"lcemrrro.ur P

l'lrrs possrble evolulron ol our socrely is chdrocrerrzed by low growlh n
" both Gross Narronol Product.ond populotion. Following the ¢ energy risis
. of the eorl} 1970's, g series of reloled problems developed o shortage

ol crmcol malenols, increosing pncee, errlolrons of copilal’ o leading
ro gerrérul ecqrromrc insfobily These ,gallrermg ill seemed fo validote
clorms by odlrerenrs fo The: Uit lo Growth phisophy, that growllr i

| mlnnsrcolly wrong and lthmnomres of all developed counlrres
! timotely hove fo - stobilize, General occeplonce of llre dellberale

lrmrlolron of growllr os the only logical recourse led fo fhe adoplron of
govemmenl ond industriol polrcres and. personal Iife styés that in terms.

R ol offical control and personol constraint would have seemed rmpossrble, ‘
S e loughoble n l970 AL |

]

.?1 = =2 _:_-;-;c

oiorlllmc Condrhons ' L r'.

FRR

gromc 1o limit populorron ‘growth, meintained the low birh role dunng
rlre 1930’ ond lWﬂ’srol about the level experienced in the eorlyd9705
' The population re’uched about 229 millon by the year 'r985 o 250
‘millon by the year 2000, wp lrom 208 million i in 1972, By 2006, 80
percent of the population was over the.age of 15, iompored fo obour

. 74 percent in 1974, The urbon environment becarie one of high populo

. tion density. *By the year. 2000, due to encouragement by the govemment
* through its assistance to-the crlres, 90 percent of lﬁé,populohon fived'in
‘melropoliien orbas, compared with 71 percent in 1.?70 For the South
ond West, the percenloge of people living in 'mehopolitan dreo&mcreosed
glmos fo levels ochreved by the: Northeast and North Cenrrol ‘regios of .

,. , “ ,r""\‘l
Economrc Condmons "In- the lole l970 5, conllrcls omong |mporlonr
inferest groups about resource allocation produced roprd pnce mcreases,

o decline in industril producrrvrly, and-0 genera amiely wlrlch fesuled

i srgruﬁconl delenorohon of the enhre econorpy The hrgh coslof energy,

; k

‘i
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.coupled mrluhe conlmued rhreol ol orl emborgoes, Ied o o nolronol

energy rationing program. Stockples of critical mdreru:ls were built and
the Offce of Resource Disibukion was established fo  mplemert rprronmg

‘progroms Dunng the 1980's the government occepled rhe nofion that @ o
”‘.sloble economy was o desirable state of offairs: and, in rhe i990's,

moved to ctain that slole Antual GNP growth slowed 0 les thon 2 * i

* percent per year from l980_#tinhl the end of the century, In the 1990" s, "
GNP growth was only 1 perceit onnuolly due o lhe decrease in populo

tion growth and fo the consfro}llls N resource usoge brought.about blr
high- energy costs and chonglng ldg styles.  Business producrrvrry {os :n i
index of output ‘per man-hour] "l\owed only o slight increase, nsmg by
about 50 percent from: the 1972 level.  While rhe dispariy in'} income
belween the hrghesl and lowesl seclors n the counlry drmrmshed competi- - -

. 5‘1'{',_
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THOUSANDS OF 1873 DOLLARS

+ . DISPOSABLEPERSONAL INCOMEPER CARTA

)
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hon for jobs was relolwely stff and many young people, concerned obou’r
|ob ond .income secudity, were obsorbed with' work rather. than fringe -

‘ V'beneﬁls Soc:ety ploced emphosls on ﬁnqnclolcsecunly for the increas-
 ingly Jorger percentage of elderly. By 1985 lhé’ work week dropped o

38 les and continved ot that level to lhe #nd of the. century. The -

- purchosing power of the consulper was not slréng enokgh 1o supply the
, mdmduol with o sl;pdord of living subslonhollp in excess of that of the

19705 Perspnol income lox levels remoined high. The rate of growth

“in p prol consumption. expendihres declmea ‘morkedly from the  post

“World"War Nl period, reaching obou $1080 Eillron by 1985 ong about
" $1280 bilion by 2000, wp from $775 bilion n 1972, The percent of
"~ personal consumphon "expenditures spent Yor food rose slowly from 27
~in 197210 28 in 2000 And disposable’personal income/capita which

vy

L]

R R R

s $128 n 1972 se 1 $6380n 1985 and cesed o 770 by

2000. Despule the hope that the decline in population growth would be

economlcolly heneﬁclol GNP/copllo was, oly obout $7750 by the end
of the century o ‘compared lo$6300 in 1674, Emphasis was placed on
income redistribution lhrough toxation, with government enlorgemént of
 soda seyices in the form of health services and edueation. The constant -

search .ﬂ» ﬁnoncnol secunly encourdged people to work at more than one

, |ob,.esbec|ol|y o provide o hedge against the threat of evenluol loyoﬁs '

SR
.l.'

Energy and Molenols Reslorohon of 0 bolonce belween energy sup ,
. ply.ohd demand in the mid- Yo lolel980's Kept he price of fue loom(y& o
mpderce levelthan hod beenthe coseinthe nid1970', By 1985°e
cosl/borrel of crude oil (in lerms of overoge 1S, wellhead prices) ﬂroppeq :
SR $12, Ths rend confinued ond by the.end of the- centuy; lbe price

wes $lO/borrel Row mtericls were also in short-supply which, "coused |
increased prices. The price per pound of aluminum mcreosed from just

under 30 cens in the early 1970's fo 85 cents in- 2000, ond ‘the price

~per longHon'of iron ore ncreased from §12.in 1972 1o §2 in 000

Because of the uncertin energy supplies which confinved for. the re-
 mainder of the century, lelecommumcohons ployed on increasingly im-
porlonl role in ol aspecs of Americon life o os they were-viewed as being

" conservative of resources.” Telecommunications were used extensively, *

+ or exchange of busmess information, for bu:mess conferences, for visit-.;
ing with friends, ond 05 0 continuous source of leisure time diversion i in’
the home. By the year 2000, nearly 7 percent of the whnle-collor lobor,

force was able to perform ifs work Iorgely at home, using termircls fo*

communicate with central offices. The telecommunication etwork” pro-
vided subslonhol relief to lronsporlollon demonds

Human llesourtes and Lifestyle. Education conlmued fo. be of hngh )
volue It was heavily oriented toward_job advancement ond |ob securiy,

supporlmg the role of the United Stafes in o “post mduslnol" world, ond T
"under the’ rationcle of limited growth. By the l990's the compromue

between ‘ncvidial choice and the good of sociely wes-reflected in-o " :
'chongesl%on estle, Much chid superision'nd schodling-wos coo:'«’v1 o
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- ried on by means of telecomminication, Thi depersonahzuhon puttem:

- for humen developmenf was purulleled by encouragement of individual
,‘culrurul pursits~<which led to* consumpﬂon" of the-sort thatexer less

demand on matericls and energy resources. As g resul the volue pluced
on fravel, both business and pleasure Was greofly diminished ftom that

AR TUASOMATON

Demand for Transponuhon and Compehng Modes The hmnfahons

* placed on econonic growth by public policy and the concentrtion of )
p0pu|ohon in Iurge uban aréos slowed the growh of demand for oll

forms of transgorotion ofter 1975, Mass hansi wos encowraged by
government subsidy and mterclty rail wos- |mpr%d in the lorgest high-

 density - corridors, . Innovahon in transpertafion centered on increasing

fhe eficiency of exlshng puﬂerns of trunsportahon Ihrough improved

. mfer modol mteffuce

Aviction Achvny On fhe averuge, fevenue passenger miles grew less
than 3 percent unnuully Air faxi type service grew at ¢ somewhuf ‘

"~ higher rote prowdmg feeder service fo mojor qirports, and replucmg

lorger carriers on low-densiy routes, Average: stage lengths decined

o fights were consolidoted o increase cireraft uflzaton.  Average

tip lengths increased sighty because of new short- huul rail facilifies.
Average load " factors. rose from 54 percen? ro 65 p!tcenf during this

. period o airines diueted routes and: dircraf lo,reduce coss. As
 Tewlt of fhese adjustments, and because of slow replacement of e fleet
and of slow ntroduchion of new stretched mrcruﬂ the' average, aircraft -

~ size only rose from 120 passengers to 137 passengers over the 25-year -

period. . Average ‘airine fores increased by 50 percent, in real terms,
between 1975 and: 2000, " Airines tried o cut costs by reducing fuel

.Iund lubor cosls, but increased costs -were o mu|or factor in reducing

followmg World Wur I, but overall spending on leisure mcreased by

. '140 percent by 1985 and 164 percent by 2000 from the. 1973 level,
" {Inthe period 1950-1973 i mcreused upproxnmately 34 percent] Hence,
 the 20th centiry closed with a United States churucfenzed by low growth,

bofh in on economic and demographic sense. ~ Individual patterns of
consumption were fimited by societally accepted consiaints in resource
usage. However, many people believed their way of lfe was the proto-
type for developed counfnes in'the 21st centu:y

| Afrcmﬂ Tecﬁndlogy Innovions in aviafion technology emphasized

Kl

the growth of deu\und Kir cargo -increased ‘at o slow growth rate

- averaging 3 percent, os cargo shipping cosls increased by 0 percentl )

‘between 1975 and 2000. Gerierel oviatiop experiencéd @ 3 percent

grovrrh rute as both. busmess and pleusure fiying became less uﬂrudwe'
or economtc regsos, : :

j

)

|mproved Operating economles, purhculurly in fuel use. ~Significantly .

diflerent circraft types were not added fo the feet, bt strefched versions
of ihe exlstmg, rarrow-bodied fwo- and three-engine gircroft were infro-

, .
“ , . .\ ,
"o " v
! . .
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duced. Becouse of sow demand growh, the air carrier mix changed
" slowly and only gradually incorporated these improved aircaft. The air
® camier feet mix. continued fo, be dominaled by two- and rhree-engme
 narmow- bodled vehides, . \

105 2000

.2‘

" TOTALNGCRAFT O KTUS TOVEREDARFORTS

MILLIONS OF OPS ..:

mo ms wn m‘sl 180 ms mu 1995 2000

" Alrports Anfcroﬂ operations mcreased at an- unnuul rate of ubou’r 25

‘percent for the mld 1970's to the gnd of the century. ngher growth

rates existed’in rhe earler years.  Improvemenls to existing cirports
were ud_equute fo meet most of the increased demands.

o

- "Air Trfic Control. The Federal Government reduced i imvestment i

research and develbpm;e'n.t in-air traffic control technology after 1985,

6 avition expansion dowed. System-wide installaion of the upgraded
+third geheration air haffic control system wos begun in 1985, and it was

the basic system in operuhon for the restof the century. Aircraft accident

. rales and the achal number of accidents declined both for air carriers

-uncl for general aviation, Alr carrer fotalites, however, did not decline

,‘slgnrﬁcuntly because of lorger planes gpd higher load fudorq

R
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The Role of Govemmont The Federol Govemment devoted decreosrng‘ the other hand, increased i control oVer routes qtrd fores n order to
) 'ottontron to aviafion'and ofher Hransportaion issues because of budgetary “preserve the.economic viabilty of the air carir. sysfem Federal policies

, constrrrrntt ond hrgher priorifies given o other economic issues. The'w‘ fo_reduce energy use hrough high toxeé ond torrﬁs on petroleum had on
Federal Aviation Administation reduced i research and development rmportont impact on the ovrotron systetrr throttghout the perrod
--role ond i orrport funding octrvrtres The Civil Aeronaufics Boord o
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* - PULATONINTHE UNTEDSTATES

. MUDDUNG mrouou scennno hr R |

* Despite low growth in Gross Netion! Produd populofron grev ot 0
* high rote and things went downhillfrom the 1970's. The Unted Stotes
f never seemed 1o be oble fo "get it ol fogerher " When if fied fo
 rapair infetion, recession followed; when recession was'the fargel, info- *
" fipn accelerated. Muddlrng Through was, fhe nerm. - Cohesive policies .
which lasted” beyond one.presidentiol ferm were very unugiel. The ,{, r
resuh, rnevrfohly, wasfrutraion.  Who oy o foult?” lndushy soid
 government; govemment .said  indushy; fhe publ'cffouhed b ond
- government and mdudry cloimed he public drdpofundersfond Lorge-
" corporations were nfionalized. Regiond authorites were estoblhed.
- For several reosons, the last quorter century wos nof  repeat of the:
depression years of the I930’s‘ In’ the latter pr of the cenfury, fhe -
,pqhon was more whanized, Federd orograms had:réduced unemploynent
z.‘,nqies, lorge-scale quasi pubhc totporations funchoned wih-odequate but
" reduced effciency. But fhe ‘freling of depression was inescapoble.” Thrs
E " wes the modern depressron—ond t wo_; Iong Ioshng

MILLIONS OF PEFIS-ONS
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 Socioeconomic Conditons s s wow m ms " oo m

from lhe mid- }9705 By 'the year 2000 the percentpge of the populo
tion living in the metropolrton areas reached neorlv the same level for . ﬁ. R
mest of the. country, though the South remained below 90- percent oid - e
conhnued o Iog the rest of the counrry by ) few percentage points. ' :

quogrophy Despite economic’ hardships and rhe crowded condmons
""‘g:whrch became characterii’of the cifs of he loter port of the century,
: "there wos no downium in populohon growth The_population recched -
245 mrlhon in 1985 and 297 nillon by the year 2000, compred with
508 milfioh i in 1972, This come from on increase in birth rate from the . ’ o 5 \. s R L w
rwmmmmmmmsmmmmmnm sl T T
. births per woman of chrldbeonng -age in the early 1980'5 By the year .- Economic Condmons The struggle io nforntovn a bo!once bétween e o Lo
2000 the median age wes: orly’ shghﬂy in excess of 30 yeorg, Wil source supphes, resource demands, ond rrnponed resources continued 10 ., ! ".,;-7} :.’

‘percent of the population under the age of 15, The flow of people bock
info the ciies exceeded the refe of urbon renewal and development
By the end of the century, 90 percent of the populohon resided rn’
- urbanized oreos ond srgns of crowdrng were evrdenf in almost every
“mspect of urbon Irfe Jhese difficult economrc konditons resuted in 0
decline from expected mrgrohon to the Soith and West ond by 2000

these areas showed hordly ony garn in therr shore of the LS. populonon
’ ,

fOf R 3

" .. 'ﬁz .j o

hove seriols econornrc impacts. on domestic economrc behavior. Both the

overoge wellhead price of crude ol in the Unrted States ond the prrce s

of raw moterials increased over the years Crude ol prices rncreosed

:- unhl 1980, when the governmenr decrded to once ogorn press hor in

the orl emborgo by OPEC forced the United Svohhd fo occept orbrtr (

b
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il

. rncreosed prices. The pnce per pound of qumrnum rncrensed trom 28

- contro wuges and prices were accompanied by onIy small increases in
relotive ;productrvrty las on index to outut per man ), ONP was |

- growing slowly o the end of the century approached even with the Iorge,;"
popututron increages, Jn- 1972, GNP toloed $1.2 rllion and in 2000,
§2.1trilion,, The high cost of energy resuled i high costs for fertiizer

* . ond agricutyrel ope}otrons Agnculturol outplt decome marginal ond,‘
| ":by the middlé of the 1980's, many smaller-fams were obandoned. ™
. | ¥ demend fo jobi ‘conined to Hhwart odvunces in automation. * In un’
oW et miinize trov), telecommunrcgtrons‘ began fo-be wsed exten-
(LIRS ‘. B sively for exchanges of busrness rnfomwtrun and conferences Realf
o o -drsposuble income, like GNP showed httle growth with the per coprtn
el in 2000 having teached 5640(}, “tomgired to $4033-n 1972

; Srmrlcrrly, bNP/coprto exhibied low, grdwth rotes. “hod personot o
sumption eXpendrtures refiected the small rncreose m drsposoble personol
R rncorne' The: Bigh cos,of fetizer hud 0 serious impact on the price
';‘ot food *In 1972 the percent of PCE spent on tood was 22 aond in 2000

"hodrncreosedto3lpercent o EU R

< . Energy and Mutenols With the rncreosrng threot of the reestoblrshment

< + of ‘on ol emborgo by the OPEC notrons, o system of | energy and
o resource rotronrng was introduced, Energy rotronrng was insituted prin- 3
S X crpoIIy o support the needs of ogrrculture and tronsportotron -Environ-

' -« mentol constraints were reloxed to encourage ‘broader use of coal ad

attempls were made o “allocate energy supplies. Condrtrons contrnued
to worsen toword the end of the century, Ieodrng to fhe notronalrzutron
" of the petroleum rndustry rnl990 Y

: . b o -' o ' ':il“ ‘
% Human Resources und Lifestyle: The percentuge o government speng:
S ing for humun services increased- tapidly s the century progressed. " In

\ o
A LI
1 ..

h S

SR services, whereos in 2000 the percentage rncreased fo 69 percent, The

. populntron density in the urbun envrronment rncrensed drsproportronotely g

Viy - Vo

Y

1972, the government nllocated 3 percent of its budget for human. v

s,
- R

4

-r'to the sennces needed by the populotron, in terms ot housrng, trans
cenls in. 1972 10 75 cents-in 2000, ond the price per Iong fon of iron - |

| ! portation, education and 50 on, Though mony people held down mofe
c. 0 increased from $12 in l972to$25 in2000, . Govemment mecsures fo

"than one job or worked- {onger hours, productrvrty e slowly, Wrth/
. the government’s policies de-emphusrzrng luxunes un&

nonproductrve
activities, the amount of money the populace spent on leisre défvities

‘increaseq slowly on @ per capita basis, foct, the growth'rate between -

1975 and 2000. averaged only 2.5 percent per year, compored foan
average onnual growth rote 0fr64 percent for the precedrng 25 years,
Recreutronol acivfies tended fo be- nrtnenergy dependent and ow cost,

The strain on"resources wos evident in the lock of reliabilty ut fundo-

mental servrces There were blackouts and brownouts due to shurtnges

oo breot(downs rn elecricol genemtrng equrpment There: often were

deons due to equrpment forlure in the tronsportntron system
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Avrahan Achvrly Whle overall avralron aclrvrly decIrned some areas
ot T experrenced modest gravvlh Revenve. passenger rmles increased from
" WELL HEAD PRICEE CRUDE O1L [AVERAGE US, -+~ b 132 o n 1974 to ek of 170 ilion in 2000 befre lve

s —— s i off Enploned passengers dlso" grew from 1975 lhrough 2000 by

«lnn-éw

L 25 percent.- Thrs passenger growrh was: accommodaled vith o

Yo

- on the average, and. srgnrﬁcanl increase in Ioad factors, Fares increosed -

-. “ . sleadrly but sl increasing 50 percent, . real- e fom 1975 1o

1. 2000, Fare rncreasés were held-down by drrecl and rndrrect governmenl
subsrdY . well o by reduced service qualrlv |

o I . ||'. .
. . ot “

Arrcrall Teohnology Ao resull of low e of researdr and develop
menl and minimel. demand )‘or new arrcrafr changes from 1975 aircraft
“, fypes were mrnnnal The maror lechnologrcal rnnovalrons were in fuel

l990 Changes i ﬂeel rmx were accomplrshed more by changes i
Jehremenl raes rhan byt the; addirron oﬁnew vehrcles, because the ﬂeel

_. 26 decined sleadrly Opecarrng cosrs fose. shorply from 1975 lhrough
| ' ==-======= l985 because of rncreased fuel cosls and fokes ard rncreosed mainte!

“nance on oIder arrcraﬂ Afler 1985° tosls rncreaSed.only of an average '

: rale of one. percenl reﬂechng the change in operalrng polrcres broughl
L rsss W W e s rssn g mu on by nalronalrzalron EONDN . ,

*V"' . LS ' ot ' \
A" .'[mn‘spomﬁon o : — o Arrporls Toral arrcrafl operalrons ar Unrled s lowered alrparls

“increased slrghlly from 57 m'llron in l974 to 63 ranIron in 1980, bu then

Demand for Transparlahan and Campehng Mades Eetnomic hard ¢ decIrned 052 mrlllon i 2000 Arr ;:arrrer operahons declined by 10,

N ships and stafioniary personaI income levels combined with high costs o percenl overall whil general avralron aclrvrry decIrned by- 20. percent. -

stagnate demand for hansportatio. Because of delerroralrng economic - As'q resull of declrnrng achvrly, lhel975 arrporr system wos more-than
condrlrons, the Federal Government- was forced fo toke on incregsing qdequole lo mee! demand:. lhraugh lhe yoar 2000 Cangeslron delavs

. -role in the management of the transporiation syslem The transportafioh declrned af most airports. ln fact manv general avralron arrporls were .

7 system which existed in 2000 had basically the same shuchre as fiat  closed and converted fo nonarrparf .- Nolronalrzalron of the arrporl
of the mid-1970's. Nationalization of all publi inferstate lransparlalron  system foreslalled the closrng of many smaller mumcrpally owned qair-

ook pIace i the mid-1990's in on oftempt lo reslore financial stobilfy. . ports ond prevenled mjor Iosses of lhese avralron system  resources.
8 Mullr state regional uthorifies were used fo managelransporlalron syslems Airport ﬁnances reacheda crisis in rlre mrd l980swhen fallrng operating -« =
lo drrecl rnler modaI coordination,

~ revenues from arrporl users :farled fo cover fixed expenses bilt info i

Y ‘

2 declrmng ntrmber of operafions lhrough the use of slrghlly lorger airroft

reduchon achreved by the rnrroduchon of, more elﬁcrenl it engines affer " .

L4
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- TOTAL ENPLAHEB PASSENGERS AT U.S TONERED AIRPUBTS
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. MILLIONS OF PASSENGERS
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 ports by opfimistc expansions in earlier decades. States and monie
cipalties turned fo the Federal Goverment for support.  The National

Air Transportation Corporation, already responsible for air cartier opera-

tion, ook over bankrupt airports and purchased margmal ones, A few

lorge self-sustaining major hub cirports remained in local hands. The
Nahonal Air Trunsponauon Corporahon was required to ehmmafe or

%

o
T Amqnm 0 ATUSTOGRD ARORTS

MILLIONS OF OPS

WO W0 1S

reduce semce o airpors whuch could not be made economucally viable. 'y
As a resul, some asrports in smoller communities were closed permanently,

1955 1990 1995 il

'
. ‘ o \ -oj

Air Trgiﬁic‘ Contro: Improvemens in air trafic contol systems. were

inplemented slowly, because of the anticipated low r(':fes of growth in

operafions. There wos a. selected: implementafion: of fhe UG3rd that*

basically sfopped after 1985. Congeshon deloys declned because of

decreased traffic volume. Accndenf rates and the fotal number of accidents

declined ¢ over the period for fhe same reason "

.The-Roi.e of Government: Through the use of regulated quasiindepend.

ent government corporafions modeled after the example "of Amirok -n

6

\
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ihe 1970'9. the Federal Govemment acquired the ma|or operutmg respon- I e . B
:snbnl'ty for airports and air transportation throughout the United States. - - ' .
A new mdependent regulctory agency set service standards-for all modes. - - o - Lo 7

To ﬁ'ncmce the aviation_ system, increased taxes on. users were imposed
" and taxes wsre dlso increased on fuel use to discoufage consumption.
. * . . - .

» ) .
‘ | . * .
. LY ‘. . AIRCARRIER FLEETMIX ~ = e
»- ., .- ..' ] : « . M ) ) ». 3 "
R - R P 1970 - 1975. 1980 1985 1990 - 199§" _zoﬂoj
.' . . - — . ‘ — . . ',{. — - - ,_'__."b"gf‘- . e
SRR 4-ENGINE WIDE BODIED (74J-TYPE) 1% 5% 6% . 6% 5%._ 5% 4% 5
* + | 4ENGINE NARROW BODIED GlO7-TYHE A% | 2% WK . %S N2% . 8k 4%
. .+ | 23ENGINEWIDEBODIED (iJ’c-mFTYPE) Cob 0% Te% 8% 9% 0% 1% . 12%
e o 23GNGINE NARROWBODIED (727-TYPE) | 58%  55%  S51%  52%  56%  59%- . 64%
- “ s I = - L " — . - I’ . . . .
T SMALLSHORT HAUL (SOPASSENGERS). - | 1% -12%  15% 16% - 17% 17% . 16%
R T C] o% 0% 0% . 0% 0% 0% . 0%
@ . . . | 4ENGNEEXTRALARGE (1000 PASSENGERS) | 0% 0% 0% 0% ‘0% 0%  0%-
» R ’ — — = e - N —
., |LJETSTOLUSOPASSENGERS). - | 0% 0% 0% 0% 0% 0%. . 0%
: . : - _ - ° The air carrier fleet grew from a total of 2,420
RS o C - - aircraft in 1970 to 2,670 m1985 nd reduces _
R e : S . t0243ﬁm2000 . 3 P _ ..
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 RESOURCE ALLOCATON SCENANO (9,

ry

and fo plan

* -Socioeconomic Condrhons N

- porticlarl energy.resources, were in short supply. Groups of nations,
functioning essermally as cartels, uniterally estoblished resource prices
and confrnually fhreurened fo wrthhold supply unless consiming nations
, met requrremenfs esrabhshed by the supplirs. Throughour the world,
~ ension buik“ahd ebbed.” The exporting nations remained telcant o
repatriate capital in ways vhich were useful and producfrve fo\he rmpor.f

: mg ncfons, Once o yeaf, one or the ofher o the costls would wrfhhold

supplres for dperiod of, several weeks, ‘and the imporfing counries coped

R they' could. s supply fuckvoed, so, did pries. Ineyrfably,

fhe’ respanse was 0. defermined move foward self suffcency—4o reduce
the demand for aritical impors. Poliical and infelecual energy was
focused on how fo grow, given, rhese resource constraints. The answérs
were: fo develop indigenods resources, fo allocate sringently, fo recycle,

]
4
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.Demogruphy Populanon growth in the Unrted States continued of 1970

. This scenario grves coverage fo the middl of the scencry vspnce with ..
moderate growth of Gross Ntional Product and low populeton growth,
“but claims no higher probabilty then the other four scenrios. Resources,

MILLIONS OF PEHSONS )

POPULATION I THE UMD STATES
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- total_national rnetrepolitan population Aby’ the year 2000, These two -

'Ievels for the remainder"of the century, reachrng about 229 million in

1985 and- about 250 milion by the year 2000. The emphasis tha was

pIuced on the planned alIocahon of notural resources was carried over '

ifnprovement of human resources as well, The nedian age, which
wes 28 in 1970, reached 30 by 1985 and 32 by the year 2000, By

. he end f the centory, 80 percent of the population was over the age

6i 15, Utban growth was shong as a result of o realization het economic
integration of the city and fhé suburb wos necessary At the end. of

the, cenfuy, 90 percent of the U.S. population lived in urban areas; com-
| pared to 71 percent in 1970, By the 1990's mass translt‘systems were
" meefing’the needs of high densiy cifies. *In the South ond the West,

the shate of the. national urban population overtook: that ‘of the resr of
the country, and the two regions comprised nearly 55 percenr of the

' '
v '

r

regions had included only 45 percent of the United Stotes.metropafitan
population in 1970, Net gains in population due to migration-acceler
ated the urbarization of the South and, by the. close of the century, ol -
four mojor regions of the country had about 90.percent of their popula-

ion residing in metropolitan oreas, Several megalopoli evolved: one

runring. from Boston, Massachusetts to Richmond, Virgiia; a second n

Calforno, from Son Francisco to San Diego; ond a third rom Mitwavkee,

-Wisconsin through Chicago,” Detroit, and Clevelond ond tefminafing in

Buffalo, New York. By the year 2000, over 50 percent of all intercity

commnicafion messages and passengers Haveled between points within
the confines of the megalopoli o compared with approximately 30- per-
cent in 1965, Within each megalopolis sruchyre e emined utban

- concentrations dround the several nuclear ciies In other parts of the

N
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counrry, urban concentrorron produced Iorge dhes of hrgh densny whrch

: ronded fo be wel. seporored from eoch other, -

 onoimic Condifions: Dring he I por of the 1970s e ecoiomy

- was reltively unsiable and infltion otes were high. By the enduof the -
decade legisloton, deriving largely from the work of th Resowre Alo- -~ *
. caffon Board, provided for o govemment commitment to research and

development. of ltemative energy sources. At the same fime, plans for

mass fronsportatian stressed fuel conservation and effective lond use. By - |

the middle of the 1980's the efforts on research ond‘dev‘elopmens and

on construdron helped stabilize the economy ond a large. measure of

 nafiond conﬁdence refurned.  Business, productivity (as an index of out-

ot per man-hour) spured in the 1980's”equaling' the mosr productive

period since World War Il The index in the eary 1980' rose bya

for a period in rhe 1970's grew ot a rate of 3 percent by the end o the

-century Drsposoble income  growth grew modgrately and the purchas-
- ing power of theconsumer-was slowly shrengthenpd andimaintained from
- thermid-T980's to thevend of the centuy, Persond| Consumion Expendi-
 Hures (PCE) _spent for food rose minimally from
" about 25 percent in 2000 As kansporlotion development was keyed

“percent in 1972 o

o the increased densrly od urban Iife, many rndusrrres, prodded by
governm‘rr fox “incentives, returned-fo urban areas n search of “an
adequatedsupply of lobor. And, es the cities became economically

viable, property taes and local income faxes were able to support whan _ g o R SR
Energy and Materials: By the 1990's scenfists ochieved the breokeven . " .

budgets. Gasoline taxes were used fo support development of all phoses
of rhose forms of ground bosed mass transportation which were shown.

o be envrronmenrolly attractive and which made efficient use of energy.
" ond row moterials, *And os-grownd based mass transporiaion afracted

more .users, rr had less need for Federal support ot the same time that

: oufomobrfe usoge, which, provided much of thet support, was declining.

The prrce of crude ofl in the U.S. begon to decline slowly in the early

‘1980‘5 due to programs of energy conservofron ond increasing energy
0,supplres from olrernohve Jsourcesr While o the some time producers

oﬂempred fo keep ofl competitive with orher forms of energy by reducrng
.! .' o '

faclor of 1.3 from the 1971 level, and by the end of century the index
v hed more. than doubled from 1971, Annual GNP which had declined

was'under half o rlion possenger miles per yeor o

¥
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_THOUSANDS OF 1973 OOLLARS
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s price. Inrercrry ‘automobile fravel fell To levels which exrsted durrng
the 1960's (706.1 bilion passenger " miles) and by the end of the century

experiment in nuclear fusion so that a controlled rhermonucleor‘ teaction '+
producing o net oulput of energy wos possible. Though the ulimate .

‘
!

payoff from rhermonucleor energy was segn o be great, the century - .

ended with commercrol pplications stif to be realized and energy con- ;

servafion programs were sfill in force.

.

 Humon Resources and Lifestyle: Governmen spendmg for socrcrl wel-,‘
 fare increased subsfonholly, from 53 pércent of the Federol budger T
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4 I'm ?on68 percent by nhe end of the century The length of the work
- declmed from about 39 hours in the early 1970's to 38.hours

A0 e 1905 i s dom ot 5 s by el 190
:gﬁ foel costs-tended t remain relofively high, per copita dis

o nal-income was adequafe to meet the costs of public rans:
3 oo on whose costs: were confrolled by adjusting subsidy levels for

fo o

Ifsuﬂigrenty Wi bofh parents ot work ond children. in school most

Jhe day rnuch lersnre fime was devoted to bnng ol age Ievels,of the

' ly,ragefher '.
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oS modes (ln pamcular mass fransit sysfems) But patterns of
- lﬂrty tended to be more local fhan fhey were in the 1970 5, as fhe‘

’ ]
'

- demands with supplies, lorgely fostered By the 'gavernmenfs encourage-
- ment of carefl energy usage and the developmenf of successful patterns
of urban Iife.

-Air Trensportofion

-Demand for Transponahon and Compehng Mades Rising prices and
shoﬂages of essential resources, porticularly fuel cieated problems in
- all areas of transportation in the iater 1970's. Inadequaies in the trans- -
portation” system had threatening feedback efects on l oarls of the
economy. - Though rsing fuel costs for private cars did [itle to reliove
urban vehrcularXongeshon, it did at last make clear the need for public
" moss tronsit, .The need for Federally -sponsored, integrated, mult-modal
nansportahon systems became poliically acceptable as  hoped for way
“out of, he frustrtions which were affecting nearly everyone, As a resylt
of governmenf action o allocate resources, the 1980's saw for reaching
,changes in transportafion: (1) avtomobles hecame smaller, more eficient, +
and were relied upon for relatively short distance fravel (2} intro-conidor
~ bigh-speed ground transporiafion was developed for the Northeost, the
coast of Calfomic; and in the Midwest and (3) efficient mass 'transit
sydems Were being evolved which helped revialize wban centers,
- Together, these changes provided for o more eficient use of energy and
ofher raw mafenals and improved land use, |

Y
,

-~ Aviation Achvrly Demands for all. fypes of afrransponanon grew of

5} A8 oderate rate'from 1975 to 2000, Rates of growth were hlgher in the |

first decade and declined in percentage terms foward the end of the
cenhury, “reflecting ‘ moderate economic growh and the ovailobily of
comgefmve fransportation modes. Compoundrng fhese modest rates over
%fhe lasr twenry <five years of the century however, resulted in significant
lntredse in the size of the air transportation system, Air fransport passen-
ger enplanemenfs increased by over one and one-hal fimes, cargo reve-
" nuefon-miles grew by 125 percent and- general aviction operah0ns
more than -doubled. Domesfic revense. passenger miles mcreased from .
‘-132 billion in ‘1975 to over 300 billion in 2000 Shortha fransporta |
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- tion however, fcced significant competition from ground modes, and thss \
" wos refieced in th@ increased average stage length of domestic- ﬂsghts

. Air cargo fomnage grew at an average amual rate of 3 percent. Most

of te cargo revenue fonmiles continved fo be carried in belles of
| pds_senger transports but ulLeorgo service grew by over two and one-half
- fimes in the twenty-fve year period. General aviaton operations in-
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1965

;creosed from 43 illon i 1974 10 105 millon in 2000, Increused busi-
ness trovel was largely responslble, o rising <ok d:scouruged growfh |
*of pleusure ﬂymg o o B

Aircroft Technology Techholdgicdl deveIOpmenfé i viation exﬁphasized
- improvements in operafmg economic, fuel. eﬁiaeny, and nocse reduchon

‘ln addmon, new vehicle fypes. were mtroduced In-the m|d1980 5 fwo-
engme wndebodled jels became promment Q new. reduced energy

gsport in o narrow-bodied configuration was infroduced in 1990;
130-possenger quiet jet $10L airerat began service in the-same year; s
~ long-range exha-arge ‘passenger ond cargo carrying ransport starfed

commercial service in 1995 Supersonic transporls were not infrodiced

inlo- domestic U, senvice before 2000 because of emvironmentl ond

' u‘«"i

"o




) nergy conservafion ' concerns. Dlnipfoveinents in aircraft” féchnology  operations grew frof 13 million o 17 million and generd aviati i

| . helped slow the growth of operating costs, However, m;reased costs creased from 43 milion fo 105 millon. To accommodafe this e reuse

L for. Iqbor ond cupltul und hlgher foes resulted in an mcrease in reul_..',“.jJn achvlty, o-number of. new reglonul mrports were constmcted'.

. operufmg coss.. Y o ieged from piliry use in the most crowded hubs,  Most of theserew
I ' ' S I %orts were miroduced mto senvicein the 1990s, when suﬂic:enfde-

: T DR S W “nond inproved ﬁnuncmg copacity, ond, the cvallebiiy of hlghspeed
ey 1‘7;_5 R 'Alrports Toful ulrcraﬂ operuﬂons dt iowered United Sfo?es unrpons n ground links lo_urban® ceniers combmed to make large new girports .

L creosed from 57 mlllson in 1974 fo 125 mllhon in 2000 Air curner' _econpmlcqlly dhiractive, In the_period before 1990 cupaqty mcrguses-,

. . v o

. W
[ . e . ) ! ' T

CMRGRERRETEC D

o PR : .1_970" 1@75_."1930“1985' 1990 g'ﬂgg“ﬁﬂ e

4
: c * "'Zl [ — L

ey T T S T I

Lwl |

LENGH E}»&Annoﬁ-qnnlsnuw-mjs)' T momom e W B W]

| REAGNENOE BODED DL YR wwowow W s

e L z-s.susnﬂsﬂkﬁﬁuwgonl'stiuzﬁmt)-'--'"',58% RSN

| ALLSHORTRALBOPASERGERS . | 1T It e |
IR T BT o%".«o%\«.“ SO R S R

e L LENGINEEXTRALAHGE(W&UPASSENGERS) MWW W]

.

l

l

JETSTOL(ISUPASSENGERS) EE I 0. D 1 2% .0 T

r*

- , ‘ —
‘ W v T . f
C, ‘ T .

ST Thealrcarnerﬂeetgrewfromamtaluf2420 o |
S e axrmﬁln1970t03,2wm1985and3,540m‘ o
S T zuou B P




)
(

" were accomplihed largey by intemal improvements ot exisig oir carier
; airports and the development of new special-purpose generaf aviation
-~ cirporty whih-pravided suffcient capatiy improvements to satisfy the
J growfh of avuahon odmfy in this penod N

" A Trofic Control: - Improvements in ir traffic contol technology resuted

in reduced congestion and i'mproved safety. The upgraded third generq:
“tion air traffic control system, most of which was in place by 1995, in-
* creased overall eficiency. Increased automation in air traffic control
systems continued through the 1990'. Wake urbulence detecion and re-

duction perfected in 1990 allowed reduced aircraft. separations.  Through- -~
out the penod the Federal Government followed uphnlosophy’ of increcsed

 automation in order fo end the rising costs of the air taffc contrl system.
Desplfe large expendlfures in reseurch and developmenf and major in-

for the air raffic control system. The: benefis of improved cir raffc

control included reduced delays in high trafic den‘sify control areas and
improved safefy, Air came; accidents and foaliy rotes declined o5 g
result of improved ¢ /9)1%[ procedures.  Air carrier fatalities, however,
rose because of increased aircraft size ond load factors, General avia-
tion accident rutes declined sbarply und fhe number of general aviation
accidents dropped by 25 percent,

_ .The Role of*Govemment: The Federal Government increased s re-

‘vestments in nmplemenfa,hon mcreused dosts continved to be o problem -

s

.Wdecudes of the century, The Federal Aviation Ad:
nhy@lgfeg At achivites more:closely with the other modl
hon}g?.gﬁe Depurtmenf of Trunsportaﬂon and mcreused is
of researgh and irport construction, s achites were supported

by hcreases in aviation user charges, mcludmg ficket taxes and fuel

excises, ‘ |

Wl

slhhly fo( the cogrdination and financing of oll tramsporfation modes
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INOVIDUAL AFRUENCE SCENARD (4

with newly developed energy/cland moterial supplies, The government

policies were anficipatory, not reactive, There was in hi warld o greot -
deal of environmentol congciou;ness and regulation; policies weré con.

strtly fested fo determine whether or nof fhey met the broaded public
need, . | |

)

Socioeconomi andiﬁohs

Dem,ogmp'h‘y: Efors fo-restict birth rate held the population fo about
229.million by 1985 and-to less than 250 million by the end of the cen- ,
tur. - The bith rete wos 1.8 live births per womes of childbearing years,

and by the year 2000, @pproximufely 80 percent of the population was

-over the age of 15, compored to about 74 percent in 1974, The fhret
- ofldegay which the:corecles faced in the 1970's was removed through *

o successtul policy of apportioning both Federal and shote aid o clies
This aid was justiied in part on Hheir daytime population increases; serv.

.ing as @ measure of importante of the ciy fo the surrounding community,
This policy encouraged suburbs to yield to amnexation pressures from the ¥
- i For the adminishration and development of specific functions (e.g.;
' trunqurf?n), meko. governments were often formed which had the

. Power o levy toxes on both income and properly in their areqs. The
. stabilization of population growth did not aler the rafe of urhanization
of the'population. The South and West confinved fo have the largest

“al

" utbon growth rates and, by the close of the century, these two regions

contained half of the U.S. population and olso aceounted for 50 percent
of the fotal nafonal metropoliton population, compared to 45 percent in
1970. By 2000, nearly 90 percent of the population resided in metro-

politan areas, os compared with 71-percent in 1970, and subiibs which
immediately surrounded central ciy tended to develop in fight ring, .
-~ Four lorge corridors and several smaller anes formed.  These were:

Boston fo Richmond, Buffalo to ‘Milwaukee, §un Francisco fo San Diego,

s
v

.’
B4

. Low population growth chring high economic grbwifh gave each cifzeno
lorger share. This as-a plonned Unied Stoes; s government was-. .
_ centrolized—it gools, explicit, ,{opulaﬁon growih was low and in fne

-

MILLIONS OF PERSONS . _

Y

=, OPULATION ITHE UNITED STATES
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Dollos-Houston-$an Anfonio, Seattle to Porlland, Nev Yodk 4o Albany, 2

"Philudelphiu-Hurrisburg-Piﬂstrgh, MIOMI to Jacksomvill nd Orlandg to

St Petershurg,
‘ I FYIRET . :
L

Ecqhon{ic Conditions: :THe fruswation during the - 197" over the
inabilty Yo slve simulianeous infation and recession vos ofiikuted, in
par, o the lack of adequate plicaling oad o ineffecﬂv'e Pelicyformstion

. and execution on the part of the governmgny, T\e qoverninens soﬁgh’ f

remedy this situation and plohning Was key to i activy, GNP grew
ropicly with the advent of new technological developmens that solved
energy supply problems.. I 1972, GNP totaled $1.2 triffon and by the
close of the centry had inereased to $4. trilion, Business productty
los e index of output per marvhour) grew o an unprecedented: high
by the yetr, 2000 ond allowed marked increase personal offivence,

‘n t " ‘ ’

ot



and GNP per copita alo showeg

- T

T

-4

e

» 7

In the areas of fransportation, communrcuhor( and housing, the Federul'
Government played an active roh,- hy quaranteeing construcion loons fo .

secure necessary copnol formoh Drsposohle personal income per coprto

b GNP per capita clrmbed fr

rn societl wealth, - In- 1972 persondt consumphon expendrhrres for ‘the
enlite nation fofoled 4775 bilion and by the end of the century hod

" increased lo 52800 biion. Al the fength of the ok week was re- -

“duced, so that by the wear 2000 it gvds approximately 36 hoers per veek

THOUSANDOS OF 1973 DOLLARS

Y . |

compared to 39 hours in 1972 Vacations for many workers lengthened
fo. neor|y2 months per yer: Perhops the most novel change in American. -

- lifetwes the view that the low densrTy f rbon phpuldhons whrch dustered

) ,, r.

DISPIJSABLE PERSONAL INCOME PEB CAPITA

14
h

1960 1555 191 TS 1!!0 IGIS 105 9% 200

enomenol growth, Drsposobl per '
sonal income per capita rose fr 54 3 in-1972 1o $15,700 in 2000,

00-in 1972 to 516500 in 2000,
", Persondl consumphon expendrhrres olso reflected the tremendous growth

“about nuckear s were responsibla for the economic viobilhy‘ of the -
‘city. The equalization of the fax structire, so that the suburbs gave pro-
portional support fo fhe ciies which could then provide 'odequdre rans-
" portefion and other social services, reversed the frend toward demographic
“decentralization, The heohh of the cies encouroged fhe return of in-

+dustry, and the el once again became the cenfers of eonomicaond .
“cultral development. Urban cores were accessible by mass Hrans, ond ‘“
travel into the crIy for work and. pleosure gave emphn;rs to the con

rrnurng need for vial urban fe. )

DAY

Energy nd Molerruls- Technology ad hegun lo"explot W energy.
resourcés and advanced: engineering Technrques " developed for sub-
shhrrrng  wide range of industricl moterrols which were in shbrr supplyr
“Asa resulr the price of crude ol sluned fo decline in the Iote 1970%,
The price per sound of aluminum ond the price per Iong-ron of iron ore ’
increased slowly until the end of the cenhrry The declne | in populo b
on growth, which occurred in the eorly 1970%, aided in bringing obour o
o balance béfween supplres and demonds Government. pohcres werer
, directed toward spuring rndrgenous energy sources which could supporrr ;
Xt hrghly outomofed coprlol itensive industry ond nccepfoble conservofrop
Measures. “

'.’ .Ik

/

* e
Human Resources and I.ifesfyle Education became prirgd as. a"'culhrrdl
asset and was not necessarily connected - with career advancement. The R
" level of medion education climbed from. 12.2 Yers | of schooling in 1972
Io 1.1 yéars in, 2000, Thi high level of education was also mude :
possrble by rndustrrol fundrng of general education for i employees, by
mo]or perfions of the work Yorce Iokrng~educchonol sabbaticals; orkd by
 the rnoreosed amount of leisure time due fo redudfion of he work week
K By the st of fhe 2lsf cenfury, technological acvances and the control
of populorron growih ollowed for productivity levels which resulted | uf an_
ever expondrng range of individual material benefs Spending on lerr o
"sure acfivities rose from $249 per coprrohl973fo$510m 1985 ond [RE
to $840-in 2000, and more money coultdt spent on luxuries and alal . ’,,L' é
pursuits. These heavy expenditures wef® accompanied by moderate in- - "“'..r

“l
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bemun dfo Trd&orlaﬁqn an petlng Modes J'herdpjd _,lan

' \wuty&nd person .income gredﬂy 'st?muluted demdnd for

Demund growfkwus femperbd somewhaf ho\(ever by |
| trends m hfesbt created by enwronmenful conscnqusness Dem‘orrd for

. T a;%non was dﬁ&d@d uls@y the. emouragefnenfﬁf hlgh spée'd ground .

. pongtn on enmronmentally deceptable, We fori |nfexc|ry travel.
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| »-rlfe subur&%o urdus, and. by the year 2000 eledrlcully powered vehlcles‘

were::bemg sed by peopIe living in high-density urban' areqs. In-
urbuﬁzedu 5, extensive mass fransit wos developed I the several

°!9¢ 1’ comdors high- speed ground frunsportuhon was developed
h‘ conf) wdh avition in shorthaul murke!s R

Avihonmﬁdmty Domestic revenue pussenger ‘miles grew ot an average

| \rafxofsdver 5 percent amnually from the- late 1970's untl the turn of the -
cenfry Op‘jeruhons did.not keep Roee wnh this. growth rate’ because
| f»of incrd ng airraft size, longer average Hip. length, and ri rising load

factors. “Trip ‘lengths inereased becuuse of ground compeition with
shodhuul air tagsportation, - And load fdcfors were kept high by govern-
rne ! regulaton fo improve economics and. reduce environmental impacls—
e?nger fares rose slowly through 1990 and then declmed through the

of the century, yielding an average. unnuul cost increcte of less than
i ;@rceni over the entire. period, Fures were kept down by improved

Qpcﬁnology and by regulatory acton fo lmprove operating efficiency.
,N Consnsfe'nt with the | increasing scope of governmenf planning and control,

federql regulatory policy begun focontrol routes and schedules more
stncﬂy afier 1985, By elimindting compeﬂng Rights between city pairs
uf close time intervls and by the use-df Iurger aigtaft and the encourage-
ment of hlgher load factors, costs o passengers were- reduced while
airlne profts, distributed on a pool basis, reqlamed high. ~ Air cargo
lonnage incredsed at an,annual rate of 9 percent, sesulting in an seven-

" fold increase in cargo shipped over 25 years. All-cargo fights increased
- dramatically in this period, because of high economic growth and stric
control of the’ number of passenger fights, Nevertheless, two-thirds of

ge cargo was shipped on pussenger fiights.  General viation opera-
tions grew ot an annual rate of 5 percent, with somewhat loier growth
raes i the 1990's. Genera dviation demand wos spurred by increased
business activity, o Iurge growth in o afvent individucls with leiswre |
fime, and the availabiliy of convenient airports. ~ Growth was retarded, -

however, by increused"eosfs of operafion resulfing from higher user
chares and mcregsed equipment requirements and in the case of pleasure
fiing, by the lock of airport capaciy and by increased compeﬂhon

.:from. aliernuhve lelsure udlvmes
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Arrcruwechnology A vprrery o’ nerg aircraft models were inroduced

into rhe air corrier fieet between 75 and . 2000 In uddmon inre-
hental. improvements in zxrstrng urrcruﬁ ryps rovided rncreased capacity,.
ond operating @ﬂicrency, ‘ond reddced ronmental impacts. - New
airerft introduced Rcluded exradg

glong huul hrgh density murkefs jor air ‘cqrgo, beginning in 1999,

»"l e
e ?"l !
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trangporls for passenger service |

"‘rurAL ARCRAFT AT, ro'wrnrnrm'ronrs |

MILLIONS OF OPS

In the same year, 150 passenger jet STOl mrcruft begu ) compefe
with conventional aireraft and high-speed rurl for short haul passengers,

: Improvemenfs i cireraf technology helfed reverse the rise in operating
+ costs for aireraft by 1983, In the st decadev:of the cenfury, direct

R

w0 s muf S S

"operuring costs declined. The average size of'uircrqﬂ in the air carrier |
~ fleet increased from 120 seats pef aircraft in 1970 o 160 in 2000,

‘4.7

1

f

Arrporrs Torul aireof operations i i fhe United Srares rrrpled between

1975 and 2000 Air carrier operufrons doubled 1o 25 million unnuully,

and gﬂnerul aviation operations increased by 225 percent to over 150
milion unnuully fter exhausting all non- cupnul options it became

apparent that to accommodate fhe i increasing rafic, .0 major restructur-

ing of the national urrRort system was necessary offer 1985, Several
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large regionel airports were buil' 10 serve. major hubs, and. exiting
| gional airp .

focilities were lorgely converted to feeder service ‘and genertl uvuuhon
Additional feeder airports were const@ded Yo accommodate growmg:

. "demond in metropdlxtun areas for air tai service:fo-fong'haul”airports

“or shithaul s, and-for general aviation ucﬂwry New airports were -

deslgnedﬂo include all posszble no:se-lmpaded areas within their bound-

 qries, Aavance lund bunknng made’ 1f posssble to ussemble these large - .
e

Air Troffc” Control Mu|or rmprovemenrs in. air frafﬁc control were fe-
QUIYEdI ) meet rapidly rising demand. Upgraded third generation air

. traffc control was inroduced in 1980, A fully-cutomated fourh gener-

ation system was ingtalled beginning in 1990, Confrokof wuke furbulence

.ullowed reduced separation standards whxch contnbufed along with new
S ‘mrporfs fo the ehmmuhon of major congeshon delay problems aftér

Ny
e Lo . .‘7;._ . .
‘l ‘e l:é

1985 The (ot of developmenf and npplemenfunon of lmproved air
affc contol technologies were high,for the Federal Government'and -
for system wers. Al mrcraft Operafors were required fo make incregs:
mgly large mvestments in uwomcs in-order o enter most parts of the

anrspuce, but de tfo the strong econoch siuation fhere vos minimum
eﬁed on growth of avioton, ¢ '

1

. 'The Role of Government The Federal Government exercnsed a high level

of control in. the plunnmg, de\;elopment and operation of the aviation

system. Although ansportation planning was done on o mulf-modal,
. regxonul besis, ond ﬁnunced by o single ansportation fret fund WhICh

supported gl modes, aviotion continued to receive, ample funds to ﬁnance R
s growth. - The adminisraion of the air. rafic conrol system requrred,‘
increased fundmg, but stofing increases were mlmmlzed by’ hlgh levels

of 'uufomahon
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EXPANSIVE GROWIH SCENARIO (5!

Thrs scerrorrq mcorporures hrgh growrh in borh Gross Norron:f’r’rodud
| ond populaticn. - The United States onfronted the’ problems which in- -

bited s developmem—aﬂadred them vrgorously-ond solved rhem,

, Fith the old " Americon Spirt." * The notion. found i possr'ble fo-reate; -
" imoges, of what rmghr be and rhen o put nfo place policied o achieve

end. Technology. srr" worked, ond the means of ochrevmg the:

‘ technologrcal ‘soluions were ‘hrough frée. enrerpnse As the privote

sedor grew in. vrruhfy, fhe publ?l: sedor—governmenr—reduced s rela-
tive' size and prop»nsrry fo intervene and conrrof The e%phasrs wa ‘OD."
mdmdualrsm, on corporofe ochievement, - T - |

4 S
- -

T

¢

Demography The rechnologreol ‘advonles rhol resolved the resource .

. ovailability problem sfimulated economic: growrh and creatéd .0 forward

lookrng national prrde ‘Both fhe opfimism of the economic outlook ond

the national mood of vrrohry had o somewhat accelerating effect on | |

\ fomily formation and brrrh rote. In 1985, the population reached nearly

"5 million and by the year 2000 it st exceeded 297 million; o com-
pared with 208 mrllron in 1972, Brrrh rate returned to  level ‘of about
- 28 births_per woman of chrldbeurrng oge: ~ Abgut 74 percent of the *
populqrron was over. the oge of 13 by the year 2000, abopt the same-

 ratio as in 1974, The medion age wos just under 30 years. The fend:

ency fo decenrrolrze prevenfed the population in the urbon éenters from
completely dommohng the suburbs which conﬂnued fo grow. Bt by
2000 about-83 percent of the populohon resided in mefrdpollfon ore%
compared fo obo@ Al percenf in 1970 By 2000, the South and Wesf
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Houstn ond San- Anfonro Some of the smolfer corrrdors included - i

»‘P

Seorﬂe-Porrlond New York Albony, PhrlodeTphru Hatrisburg-Pittsburgh, o

. and: 0 Flondo corridor whrch ran from Jocksopville. fo Mromr

'u 3

Economrr Condrhons' The' abifty to- resolve conficts- befween resource

whrch now compnsed over 50 percenr of the U5, populohon sﬂﬂ cors sippl es onddemond fhrough technological odvonces shmulofed economic

' "Iumed less thar; or‘-holf the fotal national merropolrron populorron

compczred with, 45 percenf in 1870 Various urbdn/suburbon conﬂnuous
" corridors cougbe identified qdrle tlearly by the 1980's. " The lorge dr-

growth And the problems of ovorlobrhfy of crude oil qnd raw moferrols

were_largely overcome. - . Whie the Federal Government subsrdrzed e

seorch ond development, ‘providing the stimulus for the, growing tech-

‘lors inclided the: North Eosf corrrdOr rom_ Boston to chhmond the - nofogres i gove reluﬂvely 'free rein fo rn’dustrroL'exponsion As o

Aeat lokes coﬂidor from Bur'falo to hﬁlwoukee the West vcorrrdor from
an Frdﬁcrscb to So.n Drego, pnd fhe’Texos corndor mcludrng Doflus, mg ata .re greofer fhon 5&etcent pe: year.
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result of these events, GNP grew mprdly and, by the )990‘5, wos increas-

In 1972 GNP fofolled:
[ “ :



$l.2 hilion and by rhe year 2000 rose to 343 trﬂhon Redl disposable

. income occelerated of rates parallel fo GNP growth ond per capita .
- disposable persoral income increased rapidly from $4233 in 1972 10

", bout $7630.in 1985 and about $12.900 in the yedr 2000, Accompony

ing. this trend, GNP/caplfo jumped from 55800 in 1972 to $14,000 in-

2000, o grovdh of 4 percent per year of the close.of the century. In-

dustrial decentralization tended o keep the population relahvely dis-
“persed. And as pahems of decenfrallzahon were.encouraged, mon

;e

advanced education, Personal consumplion.expendiferee, which" were

$775 billion in the early 1970s, rose to about $1330 bilion in 1985

~ond to about §2720 billion by 2000, and shifts in spending occurred,

For example, while the percentage of personal consumption expendufuresi
on food declined from 22 in 1972 to about 21 in 2000, this represented
a substantial increase, because of the absolute growth of personal con-
sumphon expendulures

industicl production was located close fo supply genters for needed . | ~ : -
matenals The vigor of the economy- and the emphasis on mobility, whic &nergy and Materials: Prices of raw materials did not escolate drasti-

ollowed individuals fo move frequently in order to maxinize:their oppor-
" Hunifies, resulted in.relatively low levels of unemployment.‘ The achieve-
~ ment of high technical productivity allowed industry 1o accept o 38-hour
 work week by 1985, dlong with. month-long vacations and o host of
ancillary employee benefits rangmg from health care o subsici s for

L DISI’USABI.EPERSIJNAI. IHCUIE PERCAPITA

YTHOUSANOS GF 1973 DOLLARS °

LR T R s

, .developments In

%ally, lorgely due to the avmlabuhry of energy of reasonable costs. The
price per pound of dluminum and the pnce per long-ton. of iron ore '
increased slightly over the years. High levels of domesti mobility resulted

in high demand in the fransporfation sector, The price of crude oil *
decreased from (.3 ete 1970'.40 2000 due to verious technologlccl
late 1970's the average wellhead price of a barrel .
$11, and this increased slightly; then started fo
ic energy sabrces increasingly were oble’ fo :
influence energy prices. The close of the 20th centufy saw the pnce of

oil of'§7 barrel, B i

Human Resources and ‘Lifestyle: Education was considered o be of
high- vale. Many employees took educational sabbaticals Under, com-
pany and government sponsorship and the median level of education of

the population'rose steadily. By the end of the ceniufy the United States s
 showed litfle anxiety obout population growth. Through the advance of

technology, society was able o/ sahsfy its needs and Io.devel’op in an
almost uninhibited fashion.. Population densnty was held down by.pat-
fterns: of decenfrglization and people were able to maintain a high degree
of community. idenfity, “With i increasing abundance of domestic energy

, supplues, fhe‘end of the century found o population free to mave through-
©out Iocal national and international aregs. Recreahonal pursuits were
"ot inhibited by enerqy limitations, - The funds spent. on leisure acivites
;o mcreased Rbstantialy over the years with per coputa expenditures in- ~

crecsmg trom about $250 in 1973 to about $470 in 1985 and dbout -
$680 in 2000 The relotively hugh dlspersal of populahon followed the .
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trend toward indushial.decentralization dlong corridors. New towns and

cities were established as the population spread out across the country;

and new urban-suburban corridors formed almost naturally. While -

- urban centers provrded some focus for ecdnomrc and cultural activities,

kir Tronsp'orrotion D R

v sty suburbs were. dominant,
locate without any serious energy induced lrmnahons, due in part, o the -

by the end of the century, point-fo- pornr ravel poﬂerns in the low den-
By the 1990 5, New communmes could

‘ability 1o economrc.glly fap geothermql ond solar energy sources.

’

Demonds for Tronsporrohon ond Compehng Modes. lncreosed de-
‘mand for oII ‘modes of rronsporrorron resulfed from exponsrve growrh ofe -

)
‘e

Vd

,‘ .. "_ . | | . ' 5]

5

t

Busrness activity, leisure time and income. A hidh emphqsis was placed

- on mobility ot the local, national and international level.  Private vehicles,

in the form of the automobile nd personal aircraft, were popular

because of the independence fhey offered. The hrghwoy system was
extensively expanded. Mass fransportatidn for jrira-urban transit did
not -grow sufficiently fo oﬁset a continved gros{hu in private vehicles,
because decenrrallzohon of rndustry ‘and commerce continved fo make

the automobile necessary. In the urbanized corrrdors located in the

densely populated Northeast, Midwest,- and Far West regions, high speed
ground transportation was functioning competitively by the mid-1980's.

~ The aviation system remained the prihary means for long distance travel,

while short distance travel tended to be split between the aviation system
and high speed ground transportation. - The vrgorous growth of these

many trdnsportation modes created. complex problems of intermodal
“transfers. Coordination of different modes was lrrndered by competitive
' fpctors

‘-

. -Ayiation Achvrry The air rronsporrohon system faced increasing demand

for passenger service in long- and short-haul markets, general oviation,

and - air cargo throughout the period 1975 fo 2000.. Passenger trofﬁc )

increased strongly, with domestic revenue pgssenger-miles i rncreosmg over

t 250 percent from 1975 to 2000, an average onnuol growth rate of over
6 percent.  Short-haul air fravel, which grew ct an overage-annual rate
of 8 percent, was spurred by the developmenr of the STOL orrport system.
‘in the 1990's and by the relatively siow improvement of hrgh speed rail
inter-city ground transporrohon, hindered by a-slowing of publrc invest-

ment. A laissez faire attitude toward the: regulation of it carriers led
foa proliferation of types and levels of service for travelers. In general,
service types split into two' main categories: high-cost, ‘regularly scheduled,
high- frequency, Iow load factor service ftracting fime-conscious business
travelers, and Iow-cost inregularly . scheduled charter-type service for
pleasure- travelers Air cargo increased at an averoge rate of 12 per-

cent durrng 1975 to 2000, spurred by roprdly ‘growing domestic and
 foreign trade, pomculorly in high fechnology products and perishable
| foods. - Most of this cargo growth was accommodated in the bellies of

passenger- carrymg aircraft, but all- corgp ochvrry experrenced a suf-

o -, S ‘ . - 'Iow‘



4

TUTAI. EllPl.AllEll FASSEHGERS ATUS. TOWERED Allll‘llHTS

A
- S ]
. § N I
' R N Y R L .
. gL . AR f . .
- N ’ VoA ' . .‘l' . ! . "r"'
. ! N ! . . Lo ¢
. . | e .
R | Lo ‘ . 0 | S ~
. ' . . . y A . ,"‘ '
t, oot . . ‘.
.
. A )
M

- m_) ..

- Q- .l.

‘5 -

‘0 700 w M
- . z2
. | -
8 SM — &

< > |

L N ‘« 0

» - -

0 P | '

@ 500 00 o
o S
-l

-l

<

K L 0

’l..: i

: 0G0, ms 190 199 zrriu
n 2 Arrcrofl Tetlrnology In lhe perrod 1975 lo 2000 changes in ovrolron
* technology led: o mony srgnrﬁconl rmprovemenls in aircroft, In generol :
m - aireraft exhrbrled srgnrﬁconlly rmproved fuel efﬁcrency and reduced noise
- -~ levels. New arrcmﬂ fypes developed dururg this period rncluded ad-
. vanced supersonic lronsporls introduced in 1990, 150. possenger jet
0

~ STOL's in 1985, and a very large: (1000 -passenger] |umbo jet for. pds-

sengers ond ¢argo in 21985, In oddrhon o these new air carrier aireraft,

| new business - jet ‘ond general aviation turboprop and propeller driven .
S o . * aircraft were introduced after 1985, The cir carrier fleet mix conhnued :

ﬁcrenlly roprd growth to spur the developmenl of oll -cargo airports in,  to be dominated by types of aircraft similor to those .in service before ,

. the 1990's. General aviation experienced an average 7\percenl growlh 1975 {wo- and three-engme narrow-bodied jets) Throughout this period

because of i rncreosrng private busrness travel, and to o somewhol lesser ~ new aircraft types were being lnlroduced,luer.wﬁe and emergrng

' exlenl rncreosed pleasure travel by an affivent and growrng populolron morkels wrlh the resull lhol by the ,yeor 2000 miny more different orr
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- oref rypes were rn “use hem in 1975, The ' successful new vehicles in--
cuded the jet STOb, which begar to domrnure short‘houl infercity in several of the lurge hubs New orrporrs }vsre also but in several of

{ .
t

the. 1980 and 19905 Moror Dew mrports were complered after 1985 |

trcmsporrorron rn tfre 1990'; the extra lcrge |umbo which wcrs used a5 . the medium urrd small hub. cures These New airports were. made.p pos-
a chonerhrpe urrcrofr for mas, iong -fange, low co8t air rravel 0s well srble by cﬁonges in prﬂ;lrc atttudes toward airports, by airport plonnrhg '
oo for ﬁ,erghr‘ ond rhe SST whrch served rhe Jimited; but lucrfive, high

\s ssireed hih fore rnter'nbhonui morket

‘re

'\ .
L]
[ 4

-

c“ 'r\'.

o reduce envrronmenrol impocs, by controllmg land- use around airports,

. +ond by significantly rmprovedorrpori access systems which ollowed loca- .

4 f!
Arrporrs To occomrnodore the steadily i rncreosrng Ievel of arrrahon
ccrrvrry, moror equnsron of rhe nohonol titport system was' requrred in

hon of airporly of greater distances from urban cenrers STOL girports -
i wrban cénters prolifercfed durng the 1990’ ond loca airports for
feeder and commupfer service as' well as specml purpose generul aviation
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" airports increased in number. . Existing airports were reconfigured o

++such o control of wake vortices and improved air troffc contrel and land-
. ing: systems permitted reduction in,runwayl separation, leading to signifi-
" cont increases. in airside capacily at. existing cirports by 1990, Airport
congestion confinved 1o be a significant problem ot many airports; s
increasgs in demand overwhelmeg capacily improvements resuling from
new capilal inyestments and upgraded cir. raffc. control, , Airporls used

L4

)
ot 'y

Air Traffc Control: The rapid. growth in aviakion octivity' i_n“:this period
 necessitated acceleroted improvement of the ‘air traffic control system.
. "lnsf'alléﬁon of thie UG3RD was completed in the mid-80's ond on cir-
" “borne version of the 4h generation ATC system was in place in the 90's.

Technological- innovations emphasized increased flexibility for-the pilot,

- These innovations shifted the focus of control from the ground to the air.

variable landing fees o shift cost-conscious traffic fo less crowded perio‘ds.- '

" tumed over operation of the air troffe canlr,’olns'y‘slgm'té.an_in'depéndenr N
-increase their capacity for handling gircraft; Technological . advances,

\\

. Reduced aircrat, spacing_required special ‘gmphqsis on the development -

of advanced collision avbidance systems and inerﬁﬁl navigalich, - On
, ON - economic level,'the ipcreused automation’ impli;it in' this system re-
. duced "ground-bosed labor costs; although jn general, the gir traffic
éonrol system found its costs steadily rising because of the increasing
sophistication of the. equipment required on-controlled aircraft, Because
of increasing demands on the Federal budget, the government‘begq'nl
1o look for viys fo reduce i activity. In 1980; the Federal Government

" wialion remained higher than pre-1975 levels,

.
SN "
al

quasi-governmental aﬁthqriry, the Notionial Air Traffc Control Cq,rpbr_qﬁon. g

. This COMSAT-lke- organization increased effciency but found it diffcul

to, control the increasing cost of if: rofhe ‘conrol, . The users, of the
system_grew, restless over rising ATC "char'ges. As o resuft, ‘the NATCC
grodually:shifted morg'dﬁd ‘more of fhe burden of control.to'thg-individuai
pilot who 'céuld choose 1o invest in lower levels of avionics ond fy ofly
in ‘;ggregate'd airspace. - Accident rates were in‘faci‘declining rapidly, .
olthough the overall number of accidents, both for air carriers ond gene}al

t, f A

A : o
o . '
oy ;’ A ’
. ; Lo - .
'

“The Roje of Governiment: The shift of goverenmentl policy to de.
. ,_‘regu'lqﬁon ond the encouragement of  industriol inifiofive which drose”

dbring this period, led to radical .chdnées inthe: shucture and financing

of Federal oviation acfivities. The Federqf Aviation 'Adlminisfraﬁoh, re-
lieved of its responsibility in. qirporr,p!annin.g and financing, as well g5 -

s operational role in <if trofic conrol, concéntrated on its continued -
responsibllifies in sofely regulation ond in research and development,
Aviation"taxes were significantly reduced with-the abolition of all trans- *

_* porfation frust funds.. The' passenger ticket tax was reduced from 8 per-

centto 2 percent, which still-‘prévided'o surplus'for geneydl revenues,

Charges for air fraffic control services were directly levied ny _}he' quasi-'f. .
public air traffic confrqllcorporation, and airports significantly increased
londing fees, which became their principal sourte of income,
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The wé of future world scenarios cs g policy development fool in fhe
Federal Avsohon Admmlstrahon is based on one centrol assumption, The

assumphon is that of interrelationship. +In the past air transpertation und |
- the Mationd Avsahon System [NAS) have grown as. o function of the
uppeqrunce of new technology. This study ossumes that this relation--
ship wsll continve but thet-the socioeconomic conditions of the world:

emnronmen wsll\s@ inflyence the form dfid charadenshcs of the future
NAS. To illystrate his noho\.of interrelationship with o simple example,
we might expect that o future increase in individual offuence wobld

resultin on increased propensity to travel, which would ifcrease air travel
and evenhually the demand for servsce from the FAA navsgaﬂon mformu-'

hon, and- control foqlmes

R {

+
\ "
"

" The opproach to the develdpmenl of the several world scenarios moved

-, from this basic notion and began by. |denhfymg these relafionships. ~Firs

- the National Aviation System itsetf was defined by suitable quantifioble .
descnptors Termed the key NAS voriables, the descriptors include wh -

system characteristics ‘as oviation operations, slage Iengrhs, enpluned

. passengers, FAA employees, trusl fund revenues, business produchwty,- '

and others S

\ "

e

Next e shudy identified shbse Socioeconomic variables that bear the

. closest relationship to conditons: T the Natinal Aviatin System. ~ In-

&(‘

cluded in fhxs category are such indi cafors as*population, GNP per capila,

wellhead pnce of crude -oi, prsce of ferrous and nonfe:tous metal and

“other fachors, Tlae voriations of GNP and population among the scenarios
"are shown below and the relationships between the NAS and the socio-

‘economic variables are summarized on the following page.

&S

POPULATION IN THE UNITED STATES—MILLIONS
{GROSS NATIONAL PRODUCT—BILLION OF 1973 S)

 DETERMNANTS OF SCEMRO SPCE, 7

Es

g

(2000)

m
ooy

o

s s

) ".‘

1980 190 1%

e
Having' identified |he major relahonshsps, the next sfep was to esrabllsh

the “scenario space;" rhat is, @ family of lternctive futures that differ
‘0 resuh of the initcl condmons ond cover a plausible range of future

jgdlhons To achieve this range, Gross: National Product and popula- |
Hi

ion were assumed fo have hlgh ‘and low- growth rates in the resulhng

cbmbmahon of four scenarios covermg te scenario space.  +
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" ELATIORSHIS OF KEY.

"~ SOCIOECONOMIC VARIABLES .

AND NAS VARIABLES. -
Thls tabi dpits the linkage that was cnnsldered
) Bxist between the aviatign variables-and  the

. sotiveconomic variables, TheXsrepresen; dirett
. " linkage and-the 0's indicate. an ingrect linkage

betwasn these variables, For instance, s felt that + -

. GNP has bsical oo ffecton directandindiret

operations codts, but has a direct impact on en

" planements, cango tonnage ang genml avntlon ‘

aperstions.



B Jodgmentol Derivation . , .

‘ /lhi world scenarios ‘sef the scene for description of the NASTond né’

world descriptors “within eoch scenario are used fo colculate NAS‘

" parameler valves. Certain rmportont factors such as FAA policies, air

. hansportation networlr strur:ture and compeliion froh other modes ore
specified qualitatively with the aid of the world scenarios to provide-both
background and input for cdlculotmg NAS, parameters. Then o set of

key NAS variables is projected for each scenario using adjusted historic.

average onnual rates of increase, The world descriptors are essentiol
to adjustment of the projected historic trends of each variable. The key
vonobles are direct and indirect operafing costs, domestic and. interno-

nafional cargo fonnage, ond general aviation operations.
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: Then the forecosted values of the kéy NAS vonobles, thel worId descnptor
, values and - htstonc dota form the basis for project 9 the values of

~

. This foreco;ting approach proceeds os;_follows: :
fonel enplaned passengers, air faxi enplonements, doméstic and inter: . - :

C."_Check for Consisecy i

As o check 'on the volidity of the forecostd using the iu‘dgmentol dpprooch

selected NAS vonobles are forecast with the aid of & computerized feed-

| back model The model forecasts oir carrrer fleet size, enplonements

load foctor revenue possenger miles, availoble seat miles,-air carier op-
erotmg Costs, oir carrier operctions, generol aviation mrles flown; and

A}

0. An inifial regression equotron pro|ects totol mtercrty passenger

miles in ol modes os a function of the scenario world descnptors, populo |

fion and GNP per coprto for each scenario.

inernal ovrotton system variobles. The vonohle parameters are average

stage length overoge seafs per circraft, average-load factor, overage .
- utlization rotes, dnd otrqroﬂ*speed | e

'The ﬁnol step is colculotton of fevenue passenger mils, aircroft opero

tions, commerciol miles -flown, air carrier l'leet mix ond size, domestic

" cargo revenve fon mti1 gener’olovrotton aircrafh, miles, fuel consump-
ion, FAA employees

accidents, generol avition occrdents ol system noise and pollutton

o well o5 congestion, pollutron ond noide o selected orrports This |s

-occbmplrshed with the aid of a senes of submodels or olgonthms

[

Ad|usted mtererty passenger miles are then apportioned in four '

ovel cotegones, short-haw,  long-haul, business and pleosure

The odnrsted intercity passenger miles figuré for each trovel' )
‘ cotegory is then split among the air, auto, rail ond bus modes on the

besis' of the cost time, ﬂexthtltty, comfort ond convemence of the modes’

for the trovel categones r.

4

- then become determinants of orr corner Size. -

frust fund revenves; air carrier fotilities ond -

e. The obove steps provide the ner.'essory inputs for the specrﬁc |

" forecast colculottons

"The enttre process i$ repeated untl mternol consistency is achieved. The -

. redibilty of the resuls depends upon careful documentotron of and

| foctuol bosrs for the applied |udgment

57

The followrng flow diagram schematicgly depicts the process followed in

,developmg and ufilizing the alternative ovrotron scenonos drscussed

herein.

:generol avition operations. . A seporote side model provrdes the neces- - |
“sary aircraft choroctenstrc inputs 1o the main‘model.. .

The resultant long haul and shorthaul air passenger miles
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